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The growing demand among primary 
teactiers for "busy work," "kindergarten 
methods," and other means of manual occu- 
pation, has led to the preparation of this 
little volume. 

Its suggestions have grown in the school- 
room, and are the results of careful expe- 
rience and of a thoughtful study of the 
children's needs, as well as of the drift and 
value of manual work as an educational 
factor. In this work I have been much 
aided by the teachers of the Primary Schools 
of La Porte, who, with rare intelligence, 
singleness of purpose, and professional devo- 
tion, have enabled me to work out the 
bearings and possibilities of the work in 
the various branches of school instruction 
involved. Whatever credit, therefoi:^^ tsv'^v:^ 
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come to tlie book, is largely due to tlieir 
ready zeal. 

It Is iLoped tliat tMs book will not only 
supply teacbers A\ritb tbe needed means and 
directions for tbe metbodical and system- 
atic, tbe economical and efllcient use of 
tbe occupations described, but ^will also 
successfully guard tbem against tbe evils 
of random ''busy w^ork." 

W. N. HAILMANN. 
TjA Porte, Ind., July, 1887. 
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CHAPTER I. 

THOUGHTS BEFORE WORDS IN EXPRESSION. 

HE life of man, like all individual life, 
consists of a series of actions and reac- 
tions ^wlLich. constitute tlie experience of tlie 
man. They leave a residue in liis conscious- 
ness and in his manner of being. The former 
is the furniture of his insight; the latter, 
of his conduct. By the former the man is 
Tvise ; by the latter he is virtuous. Thus 
experience furnishes the material for the 
^vNTisdom and virtue which hold all worthy 
objects of education. 

The tenets of Pestalozzian education con- 
cede this. *' Things before words"; "things 
before ideas " " first the thing, then its sym- 
bol"; "the intellect rests on sense-percep- 
tions "—are utterances of this truth. It has 
been applied, ho^vever, almost exclusively 
to the in-leading processes in the growth 
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of intellect. In tlie out-leading processes 
vre liave been satisfied \vitli symbols, ^vvrith 
^vords ; ^ve bave ignored tbe value of tbings. 
Altbougb \ve bad become a^vare of tbe in- 
sufficiency of \vords in tbe formation of 
fundamental ideas, yet tbeir inadequacy in 
fundamental expression bas been overlooked. 
Tbe organs of speecb ^wbicb express ideas 
in ^vvrords, w^ere to tbe scbool tbe only road 
for expression of tbougbt, \vortby of its 
notice. Tbe band ^wbicb expresses ideas in 
tbings bas been neglected. 

Similarly, it bas been conceded tbat in 
tbe groivtb of insigbt, in tbe formation of 
accurate ideas, expression is needed as mucb 
as impression, tbat tbe intellect owres mucb 
to tbe reflex influence w^bicb comes from 
eflfbrts to formulate knowledge in words. 
But it bas been overlooked tbat tbe more 
or less plastic expression of ideas by tbe 
bands, witb tbe belp of suitable material, 
bolds to tbeir formulation in words very 
mucb tbe same relation tbat tbings bold 
to symbols ; tbat in eojpression, too, it is 
necessary to bring tbings before symbols; 
tbings before words. 

Tbus, in studying tbe cube, witb refer- 
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ence to its shape, the child will probably 
at first see the cube, handle it, use it in 
his games, and thus gain many impressions 
concerning its shape. These may be ex- 
pressed in w^ords or, plastically, in clay. 
Both modes of expression w^ill react favor- 
ably upon the child's idea of the shape; 
yet there is no doubt that the efforts at 
plastic representation will be the more ef- 
fectual mode to clear his idea of inaccura- 
cies and insufS-ciencies. At every step the 
child has opportunities to compare his rep- 
resentation of his idea with the idea and 
with the original, to correct faults and to 
supply omissions. 

Again, it may be possible to give the 
child a fair idea of a square by showing 
him square pieces of paper, square figures, 
square objects, and by accompanying this 
with judicious instruction and skillful ques- 
tioning on the details of the form ; yet all 
this is but the glare of gas-light compared 
with the noonday light that is poured 
into the pupil's mind by the actual hand- 
ling of squares, by using them in the con- 
struction of other forms, by drawing squares 
singly or in symmetrical groups^ by q.\5^- 
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ting sucli forms from paper, pasteboard, or 
\vood, by fashioning them from clay or 
\vax. 

It \vill be readily seen that this hand- 
training has \vider aims than industrial 
training in the various arts. Industrial 
training supplies some particular or tran- 
sient need of self-preservation ; Avhereas the 
aims of the hand-training here proposed 
lie in general and permanent self-expansion. 
Hand-training in this sense is as much a 
need of the professional and literary man, 
of the merchant and clerk, of the capitalist 
and land-owner, as it is of the artist and 
artisan, of the laborer and farmer ; as much 
a need of ivoman as it is of man ; its need 
rests on the immanent being of man, not 
on transient industrial circumstances. 

Industrial ivork selects its material pri- 
marily in accordance with the use to which 
its products are to be put, whereas the 
hand-training here proposed looks prima- 
rily, in the selection of materials, to the 
capacities and needs of the little workers. 
Here it is of the first importance that the 
material should yield readily to the work- 
er's limited skill. It should be of such a 
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sliape and cliaracter tliat it will adapt itself 
witliout worry to tlie 'worker's aim, so tliat 
lie may reacli automatism in manual ex- 
pression as readily as lie does in speecli; it 
sliould, tlierefore, be so prepared tliat tlie 
arranging and transforming activities of 
the liand may receive ready answers, as is 
done to a large extent in the materials 
suggested by Froebel. 

The business of life is adaptation to sur- 
roundings, to nature, to the universe. This 
implies knowledge and control of self and 
surroundings. The business of education is 
to lead the young human being on the 
surest and shortest road to this adaptation. 
Education should see to it that the income 
of the senses be properly interpreted and 
appreciated by the mind, and that the 
tongue and the hands properly represent 
the mind and execute its behests. The 
mind should learn to rely implicitly upon 
its powers to see, say, and do. In seeing, 
saying, and doing, it should acquire the 
habit of success, a calm sense of power, a 
firm conviction of mastership. This is pos- 
sible only, if head and hand are trained 
simultaneously and in unison with eaeb^ 



9 PRIMARY METHODS. 

otlier; and for this purpose tlie liand- 
training liere proposed is needed in the 
school. 

The advocates of industrial training are 
met with the objection that the school is 
already loaded dowrn w^ith work, and that 
it will be ruinous to the child to add fresh 
burdens. The hand-training here proposed 
is not open to this objection ; it removes bur- 
dens. It enables the child to gain the 
know^ledge which the current subjects of 
school instruction represent, in a manner 
more suited to his tastes and powders ; in a 
complete, all-sided, active, ideal child-life 
in which he is upheld and strengthened by 
the constant joy of success, the steady glow 
of growing power. 

The chief object of this book is to show 
how this may be accomplished, to lay be- 
fore the teachers the possibilities of avail- 
able material, to indicate its many-sided 
applicability to primary school work, and 
to suggest in a number of model lessons 
modes of directing their life-giving sun- 
shine into the school-room. 




CHAPTER II. 

THE COURSE OF STUDY. 

,N tlie ^\rork indicated I shall liave "be- 
fore me a quasi-ideal average Course of 
Study, tlie essentials of ^vliicli appear in tlie 
follo^\ring considerations : 

*' In framing a course of study for Pri- 
mary and Grammar Schools, it should be 
constantly borne in mind that the period 
involved corresponds chiefly to the earlier 
portion of the psychological period of con- 
ception. When the child enters school he 
is still gathering perceptions, though upon 
some things he has quite clear and compre- 
hensive conceptions ; and ivhen he leaves 
the Grammar School, his intellect should 
have gro\vn into a fair supremacy, and the 
da^vn of insight into the deeper relations 
of being should be full upon his mind. 
During the first years of school life, the 
subjects of study should be of a character 
to facilitate the formation of perceptioi:^^ 
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and their transition into compreliensive 
conceptions; they should lie on the side of 
the concrete, the actual, the outers they 
should deal with facts, with space, w^ith 
objects. They should, then, gradually merge 
into forms that lie on the side of the ab- 
stract, the possible, the inner; that deal 
with principles, with laws, with time, 
steadily leading the child out of the com- 
plexity of things into the simplicity of 
thought. * * * The essentials of the outer 
world that interest man most nearly in his 
eflfbrts to obtain intellectual control of his 
surroundings are centered in spax^e which in 
its limits involves forra^ position^ size, directiorij 
and number. Of these, number and size have 
a special interest, inasmuch as they consti- 
tute the chief bridges in the transition of 
the mind from outer space to inner time. 
To these may be added color as an impor- 
tant element, depending on certain relations 
of material surfaces to light. Lying nearer 
the emotional side of sensation, it has much 
power to arouse interest in related elements 
of space, hence its educational value is very 
great. . The school will, then, find the first 
subjects for instruction with reference to 
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the pupil's individual development, in tlie 
provinces of Q^ometry, Drdwing^ Colori/ng^ and 
Arithmetic. 

" Almost simultaneously, however, the 
phenomena of motion and life to which 
the changes of position, direction, size, form, 
and number among surrounding objects are 
referred, and which intensely affect the 
child's comfort and w^elfare, point to studies 
connected with the provinces of Physica^ 
Chemistry J Natural History ^ Geography ^ and Ura- 
nography, 

"Long before the child's entrance into 
school, too, the helpful presence of others 
aroused in his heart feelings of gratitude, 
of affection, and good-will. These may or 
may not have been brought more clearly 
to the child's consciousness, and more fully 
within his control in the social games and 
group-work of the kindergarten. Howsoever 
this may be, the school should afford con- 
stant opportunity for social enterprises, 
involving common interests, common pur- 
poses, and common effort, leading to an in- 
terest in the occupations of men, and in the 
relationships among men. This leads to 
studies connected with Sociology and ffCatorrv^^ 



10 PRIMARY METHODS. 

tlirougb. ^\rliicli man connects liiniself con- 
sciously witli the past, and bases his life 
on the experience of earlier days. 

"In all that relates to motion and life 
and, consequently, to the social phases of 
being, sowwZ— lying also nearer the emotional 
side of sensation— plays a part similar to 
that of color in the realms of space. Con- 
nected \vith rhythm in the harmonious 
combinations and melodious successions of 
rausic^ — it has wonderful po^ver in freeing 
the mind from the material, and leading it 
to the spiritual, and is, therefore, of incal- 
culable value in lifting man to the highest 
planes of mental life. 

'' The chief medium of the w^ork is lan- 
guage. At the moment when the child is 
awakened to self-consciousness, language 
appears as the chief outwrard reaction of 
growing self-consciousness in the inter- 
course with others. Language binds man 
to man, makes the past an ingredient of 
the present, and holds this fast for a future. 
In the development of the intellect and of 
reason, it is the medium of thought, the 
indispensable condition of their growth. 
Hence language, w^ith all that pertains to 
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it, ^will furnisli subjects of instruction dur- 
ing the entire school-life."* 

In the details of the course the school 
should be guided largely by local and 
individual circumstances, needs, and ^\rants. 
In no case, it is true, can the school aflfbrd 
to follo\v the child through the maze of 
facts and phenomena, as they occur in 
nature and in immediate practical experi- 
ence. Yet, in all cases, it should create 
around the child a world of objects and 
events, more or less idealized, and more or 
less systematized, where the child may 
attain a fair understanding of the essentials 
of life with comparatively little friction; 
and, in all cases, it should strive to place 
this world as fully as possible within the 
child's control. 

While these remarks apply equally to 
the Primary and Grammar Schools, it is 
evident that what I may have to say con- 
cerning the use of things in the school- 
room for purposes of expression will apply 
chiefly to the work of the Primary Grades. 
Nevertheless, even a superficial survey of 

♦ Prize Essay : •• Application of the Principles of Psychologr^ 
to the Work of Teaching." By W. N. Kallmann. 
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the subjects of instruction will show that 
so far, at least, as Geometry, Drawing, Col- 
oring, Physics, Chemistry, Natural History, 
Geography, and Uranography are concerned, 
I might with profit follow the pupil through 
the highest grade in the grammar school, 
aiding him in expressing thought in things 
as well as words. However, this w^ould ren- 
der my task too cumbersome; and I shall, 
therefore, not go beyond the pale of the 

primary school, save in an occasional hint 
concerning the extension of the work to 

higher grades. 



CHAPTER III. 

SYNOPTICAL TABLE OF GIFTS AND OCCUPATIONS- 
GIFTS AND OCCUPATIONS CONTRASTED. 

N order to enable teacliers to choose in- 




telligently tlie material for tlie needs 
of tlieir pupils, I shall present in this chap- 
ter a survey of the so-called gifts and occu- 
pations selected and proposed by Froebel on 
the basis of considerations essentially in ac- 
cordance ^\rith the t^vo preceding chapters. 
Inasmuch as the play-and-work vrith these 
things is to lead the children to the study 
and control of an external ^v^orld, their 
formal key lies in shape. There is promi- 
nent in them, as a whole, first a mathe- 
matical analysis descending from the body, 
through the surface and line, to the point. 
This is followed among the gifts by a syn- 
thetical gift in which from the point and 
line the child ascends to less material rep- 
resentations of the surface and body. In 
the occupations, the synthetic elenien.t»^ ^2kSL<^ 
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SO intimately and prominently interwoven 
witli tlieir very essence, tliat one is almost 
tempted to treat tliem as tlie specifically 
syntlietic side of Froebel's sclieme. 

Tlie following synoptical presentation, al- 
tliougli quite different from tliose generally 
accepted, is in strict accordance witli Froe- 
bel's spirit. I have no doubt tliat lie liim- 
self would liave given us an arrangement 
not unlike this one, had he found time to 
look more calmly upon the revelations that 
came to us through him. 

I. GIFTS. 
A. Bodies. 

I. Things, objects — {color): Six colored soft worsted 

\yaX[%.— First Gift. 
II. Shape : Wooden ball, cylinder and cube. — Second Gift, 
III. Number: 

1. Two (2x2x2): 

a. Divisibility : Eight one-inch cubes, forming to- 

gether a two-inch cube. — Third Gift, 

b. Dimensions : Eight bricks (2 x 1 X ^ in.), form- 

ing together a two-inch cube. — Fourth Gift, 

2. Ty^ree (3x3x3): 

a. Direction — (Beauty) : Twenty-seven one-inch 
cubes; forming together a three-inch cube. 
Three of the cubes are cut diagonally once into 
halves ; and three are cut diagonally twice into 
quarters. — Fifth Gift, 






SYNOPTICAL TABLE. 18 

b. Proportionality and Position (Law) : Twenty- 
seven bricks (2 x 1 X ^ in.), forming together a 
three-inch cube. Three of the bricks are cut 
lengthwise once into square prisms (2 x ^ X ^ 
in.), and six bricks are cut crosswise once into 
flat square prisms (1 x 1 X ^ in.). — Sixth Gift. 

B. SURPACBS. 

I. Squares derived from third gift, cut from veneer or 
card-board. 

1. Entire squares (one square inch). — Seventh Gift A, 

2. Half squares, right isosceles triangles. — Seventh 

Gift B. 
II. Equilateral Triangles, 

1. Entire triangle, each side one inch long. — Sevetvth 

Gift a 

2. Half triangles, right scalene triangles. — Seventh 

Gift D, 
[These were formerly derived, less logically, 
from a double square or oblong rectangle, 
cut diagonally.] 

3. Thirds of triangles, obtuse isosceles triangles. — 

Seventh Gift E, 
iiL Circles, [The scheme calls for these, but as yet manu- 
facturers do not furnish them, nor do manuals give 
directions concerning their use. With a one-inch 
gun-wad cutter, which may be obtained of any gun- 
smith, they may be cut cheaply from atiff paper or 
card-board.] 
C Lines. 

I. Straight Line: Sticks or splints of various lengths. — 

Eighth Gift A, 
n. Curved Line : Rings and half-rings of various sizes. — 
Eighth Gift B. 
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D. Points. 

Lentil-seeds, pebbles, beans, etc. — Ninth Gift. 
K Rbconstruction. (Synthesis.) 

Softened peas and sticks or straws. — Tenlh Gift, 

II. OCCUPATIONS. 
A. Bodies. 

1. Plastic clay (or substitutes, such as wax, putty, etc.). 

2. Card-board. 

3. Sand. 

B. SURFACBS. 

1. Folding sheets. (To the square and oblong sheets, suj^- 

gested by Froebel, I have added the circle and equi- 
lateral triangle.) 

2. Cutting and Pasting. (Paper, card-board, wood.) 

3. Painting. (With brush or crayon, or with the lead or 

slate pencil in " shading.") 

C. Lines. 

1. Interlacing slats. 

2. Jointed slats. 

3. Intertwining strips. 

4. Weaving mats. 

5. Thread-games. 

6. Embroidery. 

7. Drawing. 

D. Points. 

1. Stringing beads. (Mrs. Hailmann's Second-Gift beads.) 

2. Mrs. Hailmann's lentils or dots. 

3. Buttons, papers, and straws, etc. 

4. Perforating. 

I am aware that the distinction between 
gifts and occupations is post-Frohelian ; but 
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it is not on that account less real. The 
gifts are intended to give the child from 
time to time new universal aspects of the 
external world, suited to the child's powers 
of comprehension. In the schedule the es- 
sential features of these are indicated for 
the first six gifts, by the italicized words 
introducing the gift. The occupations, on the 
other hand, furnish the child with mate- 
rials on which to exercise certain phases 
of skill. Any thing will do for an occupa- 
tion, provided it is sufficiently plastic and 
within the child's powers of control ; hut 
the gift, in form and material, is largely 
determined by the cosmic phase to he 
brought to the child's apprehension, and by 
the condition of the child's mind. Nothing 
but the first gift can so effectively arouse in 
the child's mind the feeling and conscious- 
ness of a world of individual things and of 
its own dawning individuality ; but there 
are numberless occupations, in addition to 
those enumerated in the schedule, that will 
enable the child to become skillful in the 
manipulation of surfaces. 

The gift gives the child a new cosmos ; 
the occupation fixes the impressions made 
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by the gift. Tlie gift invites only arrang- 
ing activities ; the occupation invites chiefly 
controlling, modifying, transforming, crea- 
ting activities. The gift leans to^vard the 
in-leading processes, toward instruction ; 
the occupation to^vard out-leading process, 
toward expression. The gift leads to dis- 
covery; the occupation, to invention. The 
gift gives insight; the occupation, power. 




CHAPTER IV. 

THE WORK SELECTED— OUTFIT OF SCHOOLS. 

ROM tlie mass of material presented in 
tlie preceding cliapter, I shall select a 
few gifts and occupations, and show in a 
series of somewhat detailed directions and 
"model" lessons how they may he used in 
the school-room in such a way as to aid 
in rendering the children's growth com- 
pact, sound, all-sided, and rounded ; and, at 
the same time, in giving them full and 
ready knowledge and mastership in the di- 
rections of ordinary subjects of instruction. 
In this, while I shall aim to regard the 
types best suited to give an insight into 
the scheme as a whole, I shall he guided 
largely by considerations of expediency. 
Thus I shall give preference to those that 
seem to stand nearest the school as it is, 
and that will prove most serviceable in the 
ordinary school studies. Again, I shall con- 
sider the cost of the material^ aT^<3c ^-^b^ 



20 PRIMARY METHODS. 

more stress upon occupations that may be 
procured with, comparatively little expense, 
so that teachers may he less exposed to an- 
noying opposition on the part of conserva- 
tive friends of education. 

Probably each teacher, according to the 
circumstances in which she may be placed, 
will have to select again from my selection. 
Possibly, too, some may be able to use ma- 
terial not treated in this volume. In this 
case I hope my presentations may be suffi- 
ciently lucid and comprehensive to enable 
her to make the new applications independ- 
ently. Most of all should I rejoice, if what 
I may say will enable and induce teachers to 
reach out in their surroundings for new and 
simpler material, to seek simpler ways of 
applying the principles that have guided 
me, and to discover new avenues of useful- 
ness for the materials I may present. 

In the order of the schedule of the pre- 
ceding chapter I shall consider : (1) The 
counting-blocks, a modification of the third 
gift ; (2) the square and half-square tablets ; 
(3) the sticks or splints ; (4) the lentil- 
seeds ; (5) sticks and pease ; (6) clay ; (7) 
card-board work ; (8) folding ; (9) cutting 
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and pasting; (10) intertwining strips; (11) 
Mrs. Hailmann's second-gift beads ; (12) 
Mrs. H.'s dots. 

For various reasons, however, tliese will 
be presented in a different order, more in 
accordance witb tbe needs of tlie school, as 
it is, Thus : (1) Mrs. Hailmann's second- 
gift beads, with special reference to lessons 
in number; (2) the counting-blocks, with 
special reference to number lessons ; (3) the 
folding-sheets, with special reference to 
drawing and geometry ; (4) clay, with spe- 
cial reference to drawing, geometry, and 
coloring ; (5) cutting and pasting and, sub- 
sequently, card-board work, with special 
reference to arithmetic, geometry, and draw- 
ing ; (6) intertwining strips, with special 
reference to arithmetic (fractions), geometry, 
and draw^ing; (7) the sticks or splints and, 
subsequently, sticks and pease, with special 
reference to geometry, drawing, and arith- 
metic; (8) Mrs. Hailmann's dots and lentils; 
(9) the square and half-square tablets. 

For the majority of the exercises, it Is 
desirable that the child should work upon 
a surface laid off in square inches, similar 
to the surface of a kindergarten table. In 
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my oisvn scliools I have found it quite sat- 
isfactory to rule sucli a net-work witli a 
sharp scratch-a^vl on the ordinary desk- 
fronts. For many exercises, particularly in 
group-^vork— though these are not indispen- 
sable — it is desirable to have small tables, 
thirty inches square and of suitable height. 
The surface of these, too, is ruled ^vith a 
net-work of square-inches, and each table 
accommodates four children. For my OTvn 
schools I have been able to procure such 
tables at a trifling cost of $1.50 a piece, 
and suitable low stools at $2.50 per dozen. 
Other matters of outfit w^ill be mentioned 
in the proper places. 




CHAPTER V. 

THE SECOND-GIFT BEADS.* 

^HE Second-Gift Beads consist of Tvooden 
cubes, cylinders, and balls (the shapes 
of Froebel's Second Gift), one half inch in 
diameter, colored in the hues of the rain- 
bo^v — red, orange, yello^v, green, blue, violet, 
— and perforated for stringing. 

For the school, they are particularly 
useful in number lessons. The contrasts of 
color and form afford effective means for 
presenting analyses, aiding the mind through 
the ^^ sub-conscious^^ in the formation of clear 
notions and ready mastership. This will 
become evident if we compare the follow- 
ing three typical ways of presenting the 
number five: 

(1) Five cubes (five cylinders, or five balls) 
of the same color. 

(2) Two pairs of cubes separated by one 
ball, all of the same color. 

^Mrs. Hailmann's Second-Gift Beads are manufactured by the 
Milton Bradley Company, of Sprinfirfield, Mass. 
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(3> Two pairs of red balls separated "by a 
green ball. 

In tlie first mode (1) it will be found 
that the little child can not arrive at the 
unit : five halls (or beads), without laboriously 
counting : one, two, three, four, five. This 
process constantly tempts him to look upon 
these counting numbers as names, and to call 
the first ball one; the second, two; the third, 
threey etc. Thus the very unity in the outer 
fact hinders the growth of the desired 
corresponding mind unit. In the second 
mode (2) the contrast in form breaks up the 
number five into the familiar constituents, 
2 + 1 + 2 ; and these are readily united by 
the common color into five beads. Similarly, 
in the third mode (3), the separation into 
2 + 1 + 2 is made by color, and the common 
form unites the beads into five balls. 

Another important feature of the work 
lies in the possibility of arranging the beads 
in rhythmic waves of form, color, and num- 
ber. This is illustrated in the following 
lesson of threes, in w^hich the square (| |) 

stands for cube ; the circle (O)' ^^^ ^^^^ 5 *^® 
semicircle (Q), for cylinder; and the let- 
ters for the colors (r for red, o for orange, 



THE SBCOND-aiFT BEADS. 



26 



y for yellow, g for green, 6 for blue, and v 
for violet) : 



r 





V 




nbihjv^v^vTbina 



grbrbririYvrbYbrg 



V 





ll 




In this exercise t^vo waves are repre- 
sented, separated from each otlier by a 
green bead at the point S. The color wave 
on each side of this bead is as follows : 
(r-o-y) (g-b-b) (v-v-v) (b-b-g) (y-o-r). The cor- 
responding form wave will be easily read 
from the diagram. The number wave reads, 
(1-f 1-fl) (1 + 2) (3) (2 + 1) (1-f 1 + 1). It will 
be seen that the second half of the wave 
is in arrangement the reverse of the first 
half, descending where the latter ascends. 

The outfit for the class is simple. Each 
child is furnished with a box of 50-100 as- 
sorted beads, and a shoe-string, two or three 
feet long. This outfit is ample ft>r all ex- 
ercises within the limits of 1 and 10, and 
admits of many exercises beyond these 
limits. For a class of twenty children the 
cost will not exceed $2.00. One end of the 
shoe-string is tied to some convenient part 
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of the desk or table, and tlie otJier end is 
used for stringing the beads. 

The heads may he used for all funda- 
mental operations Tvithin the limits of one 
and ten, and one and twenty. In proof of 
this I suggest helow^ several series of exer- 
cises in 

(1) Counting hy ones, twos, threes, fours, 
and fives. 

(2) Analyses and syntheses of the num- 
bers two to ten. 

(3) The making of addition and subtrac- 
tion tables. 

(4) The making of multiplication and di- 
vision tables. 

In the exercises the arrangement of tlie 
beads will be indicated with the help of 
the symbols already mentioned, and tlie 
respective number lesson, indicated in fig- 
ures, will accompany each exercise. 

I. Counting Exercises. 



1. 



a 



klA ^KM 



TTrTflf 



K-4 




ricr rr)&c. 




N^UUC/l 



TYTTbY^fbY^ b 



hZA 



&c. 



-a D a, 1) a. &a^ 



3. 




vj^XnJiXnJfXJ!^^ &c.; 
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5. f?f?|D|g|?[inn|gf;Y?| JK!.Wl,a(l,8)a.»< 

••OeOZEXJMZMD'^J 



>{1, 1,1) (1,1, 0(1,1,1)* 



>(1,2,8) 

a i»iH»i.-p yM aHH»i»K (?)a( aMH»ui \ 

(1,3,8,4) (1,2,3. *)(l>a.3,.*)&c- I 

i2.(3®®i)Q:3»eiIH3£BSXiXH^^ 
'»-[IIEI3333SX3®2QIHII33i)®S©*=: 

(l,a,S,4,E)&c 

■'■«aa«; Y;T;T3yf^»uiH»i°r;Y?r?Y7r^ , 

(^4)(3,4,e)(3,4,6,S)&c 

-^(aSOSXiXSeeCiEEEIZHiEEIIB©© 

0,(^9) (8,6,0) &c. 
(8,6,0) (8,8,8) &a 
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(h^h'fbX^'fVYS^^ 



18. 




r]r]y]y]y]y]b]b\b]h 



(4,8,13 4,8,12) 



EEQQQQS000H1 



19. 



C'^X^^X^^X^^X^^T^^X^^^ r 






(5,10,15) &c 



(£M£lIIZIZi:i]®®[iI^)©®©(^ 



20. 



&vXvXv)^X^X^^ J 



(1,2,8,4,; 
5,4,8,2,1) 



In the first tliree exercises, tlie members 
of eacli pair of beads differ botb in color 
and sbape, and the child recognizes them 
merely as tw^o ones, or (1, 1). It Tvill prob- 
ably count, e. g.y in Exercise 1 : " one green 
cube, one red ball; one green cube, one red 
ball," etc. 

In the Exercises 4, 5, and 6, on the other 
hand, the members of each pair, though 
separated by color into two ones —2(1)—, 
are united by shape into one two — 1(2). 
Reading the fourth exercise by color, tlie 
child would say : " One red cube, one blue 
cube; one red ball, one blue ball," etc.; or 
simply: "One red, one blue," etc. Reading 
the same exercise by shape, it would say: 
"Two cubes, two balls," etc. 
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Similarly, in Exercises 7 and 8, the mem- 
bers of each, set of three differ both in color 
and shape. The child would count, while 
stringing (in Exercise 7) : " One blue cube, 
one red cylinder, one yellow^ ball," etc. On 
the other hand, in Exercises 9 and 10, the 
shape gathers the beads into distinct sets 
of threes. The child would read while 
stringing (Exercise 9) : " One red cube^ one 
orange cube^ one yellow cuhe^'*^ etc. ; or by 
shape alone : *' One cube, two cubes, three 
cubes," etc. When the string is finished, it 
will read from its work, by shape : '' Three 
cubes, three cylinders, three balls," etc. 

Similar remarks apply to Exercises 11, 
12, 13, and 14. In Ex. 13, the reader will 
observe color waves, the color ascending in 
each group of five from red to yellow, and 
descending on the opposite side from yellow 
to red. In Ex. 14, the color waves of each 
group of five are gathered in a larger form 
wave ascending from the balls to the cubes, 
and descending on the opposite side from 
the cubes to the balls. A second wave may 
be added to this, after indicating the close 
of the first by means of a cube, clearly con- 
trasting in color with the orange balls. 
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In Ex. 15 — counting by twos— tlie color 
separates tlie beads into sets of twos; and 
tbe shape teaclies tbe cliild to read snc-' 
cessively, as it strings tbe beads or surveys 
its work: *'Two, four (cubes)"; "two, four, 
six (balls) ; two, four, six, eiglit (cylinders)." 
Here tbe cliild may insert an orange ball, 
in order to mark the highest point of tlie 
number wave, and then, reversing the or- 
der of colors and shapes, count : " two, four, 
six, eight (cylinders) ; two, four, six (balls) ; 
tw^o, four (cubes)," etc. 

Ex. 16 and 17 suggest the counting by 
threes. In Ex. 16, the child counts: "three, 
six, nine (balls) ; three, six, nine (cubes) " ; 
and repeats this counting at pleasure. Here 
shape unites the threes, and color keeps 
them distinct. In Ex. 17, the reverse is 
the case ; color unites the threes, and shape 
keeps them distinct. Here the child counts : 
" three, six, nine (blue beads) ; three, six, 
nine (yellow^ beads) ; three, six, nine (red 
beads)," — and repeats the exercise at pleasure. 

In Ex. 18, shape unites the fours. Th.e 
exercise presents coinciding shape and color 
waves, the highest point being marked by 
a green cube. The child counts : four, eighty 
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twelve (cylinders) ; four, eight, twelve (cyl- 
inders). It goes w^ithout saying tliat tlie 
green cube, marking tlie higliest point of 
the wave, is not counted; also, that before 
the exercise is repeated, an orange ball 
must be strung to separate the last blue 
cylinder of the first exercise from the first 
blue ball of the repetition. 

In Ex. 19, color unites the fives. The 
highest point of the shape wave is indi- 
cated by a yellow cube. The child counts : 
five, ten, fifteen (red beads) ; then — omitting 
to count thie yellow cube — five, ten, fifteen 
(red beads). The repetition of the exercise 
would call for a green ball to separate the 
two exercises. 

Exercise 20 is an excellent counting ex- 
ercise. It reads— both in color and shape: 
" One (orange 6aZZ), two (yellow cylinders)^ 
three (green cubes), four (blue cylinders), five 
(violet balls) " ; and from the red cube down- 
ward : " Five (violet balls), four (blue cylinders), 
three (green cubes), two (yellow cylinders), one 
(orange ball).^^ 

I trust that these suggestions and expla- 
nations will make it easy for the teacher 
to devise additional exercises, as they may 
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be needed. Tlie exercises may be dictated 
orally to tlie cbildren ; or they may be in- 
dicated on the blackboard y^ith. tbe lielp 
of tbe symbols used in this book ; or tlie 
cbildren may be left to invent form and 
color combinations for given number for- 
mulas. The last, however, should not be 
indulged too soon nor too frequently. 



x 



CHAPTER VI. 



SECOND-GIFT BEADS. (Conclusion.) 




'ROM the very nature of the opposite 
processes, analysis and synthesis, it 
foUo^vs that the same exercises ^v^ill answer 
the purposes of both. The inspection of 
the following typical exercise Avith the 
number three will show this : 



(?X?)(r )f^T^Y^ b I b I vX yXv;(y W[^ I ^ ^^X^X^^^X tXpXp) 



Oi^l-^l) (1+2) (2-1-1) (3) a-f-2) (2+1) (1 + 1+1) 



This may be read from left to right syn- 
thetically : 1 + 1 + 1 = 3, 1 + 2 = 3, 2 + 1 = 3, 
3 = 3, 1 + 2 = 3, 2 + 1 = 3, 1 + 1 + 1 = 3. Or, 
it may be read, in the same direction ana- 
lytically: 3 = 1 + 1 + 1, 3 = 1 + 2, 3 = 2 + 1, 
3 = 3, 3 = 1 + 2, 3 = 2 + 1 = 3 = 1 + 1 + 1. 

Inasmuch as the stringing of the beads 
is a synthetic process, it will be necessary 
to begin with the synthetic reading. As 
the child proceeds w^ith the work of string- 
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ing tlie "beads, it says in accordance Tv^ith. 
the teaclier's dictation or ^witli the number 
formula indicated on the blackboard : " One 
orange (ball), one green (ball), one violet- 
(ball) — ^three balls; one red (cyl.), two green 
(cyl.) — three cylinders ; two blue (cubes), one 
yellow (cube) — three cubes ; three violet 
balls," etc. 

When the work is done, it surveys the 
string of beads, and is helped to read ana- 
lytically, from left to right or vice versa: 
** Three balls — one orange, one green, one 
violet ; three cylinders— one red, two green ; 
three cubes — ^two blue, one yellow ; three 
violet balls," etc. 

Similar remarks apply to the " tables " 
for addition and subtraction, as well as to 
those for multiplication and division. The 
bead exercise that answers for addition is 
equally serviceable for subtraction ; and tlie 
exercise that teaches multiplication is 
equally useful for division, as will appear 
directly. 

II. Synthesis and Analysis of 2 to 10. 

&c.(H-l)(2)(H-l)&c. 



g 




010 



g 



i^ 



g 



13®[£ 



a ®(a£lIII[I]®®E[iE[^^ 
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8. 



(^SY^lT( y)^^^ ^ 



V 



V 



^J^]Q2Xo)©^ J 



(1+1+1) (1+2) (2+1) 
(8)-(8)(l+2)or3 
= 1+1+1, 3 = 1 + 
2, 8=2+1, &c. 



y 



g 




rYl/TvYi/YbYbYoYo 



V 


V 


V 


V 




oXoXblMvYvYl/Tr 



g 



y 



o 



(l+I+l 

K)(l+3) 
(2+2) (4) 
(2 + 5) 
&c.;-^or. 



4 = 4 (1), 4 = 1+3, 4 = 2 (2), 4 = 1 (4), &c. 




^XoIl/IflfTbTvT'uTbXflflVXl/Xl/J^'YoTrrrYbYbYbYv 



5X 



V 



V 



V 



V 



v: 




VlblblbJr^rloYolyYylvlgYbXvYvXh 



.®®©0 • ^ W (1+2+1) (1+8) (2+2) (3+1) (4) &c. 



V 



g 



y 




rYg^gyg^gXhibXyiyiy 



V 


V 


V 


V 


V 



6.1 



.®®®®® *^* ^ ^^^ ^^+*^ (^+^^ ^^^ ^^+^^ *^- 



7. 




rXbXl/IbXrraYoYoTi>Y^ 







g 



g 




yXbXbXbXb 




oYoYgigrg 



r7?Y5Y^Y^Y^ &c. 5 (1) (1+2 



+2) (1+3+1) (1+4) (2+3) C5) (3+2) (4+1) &c. 



y 



V 




rYrYoYoYyYyXgYgJgYbYbXb 



8.{ 



V V ^vYv^ V V 




bXbYbXflYflYoywYvToYoYrYT 



V 


b 


g 


y 





r 



. 6 (1), 8 (2), 2 (3),: (6), 2 (3), 3 (2), 6 (1) 





9. (OYOTOYOTOXO 



r^ 


r^ 


r^ 


r^ 


fiSl 


r*i 


r 


r 


r 


g 


g 


" 






I" 








r 


r 


r 


'^ 


r^ 


fb] 


ill 


{"] 


r^ 



^©0®®©® • (^-^^) (^■^^> (^+3) (^) (^+^> (*+^> (^+^> 
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10.< 



V 



V 



V 




gXgXyyvyyyyXyXoYrYTYrYTrrYr 



y 



y 



y 



YyH 



y 



y 



Z]S©©©©00[^Mi]®®®a 



h 


b 


h 


h 


V 


V 


V 



. (8+4) (2+5) (1+6) (7) (6+1) (5+2) (4+3) 



f®®©©©®®Qa£l£l£M3 



y 



y 



11. 



[00@Q0@0 &c. 7 (1), 3 (2)+ 1, 2 (3) + 1, 7, &c. 



12. 



V 


y 


y 


y 


V 


V 


V 


V 


'V 


r^ 


(^ 


(^ 


(^ 


(^ 


r^ 


(^ 






®®©©©©0(r: 


1/ 


b 


h 


h 


b 


b 


b 


b 



(rXrXllIXl^il^^ (4-^*X (8+5) 



(2+6) (1+7) (8) (7+1) &c. 



^ pppfTy^Y^Y^Y^ 



y 



y 



g 



Q 



V 



1> 



«• (^OC^X^^XTO^^yXi^ M^T^Y^Y^Y^ 



^(W)©©®®(W)0© &c. 2 (4), 4 (2), 8 (1), 8, 8 (1) &e. 









flf 


Q 


Q 


V 


V 


V 




rYvYbYrYvYbYrYvYb 



14. 















"? 















15; 



&c. 3 (8), 9 (1). 9, &c. 



nnnrYrYgYgYgYgYgYvYvYoYoYgYgYoYoYvYv 




y 



y 



y 



V 



y 




bYbYbYbYbYbXbJbYbYb 



y 



V 



y 



y 



y 



&c. 2 (5), 5 (2), 10 (1),10,10 (1) &c. 



All these exercises may be read analytic- 
ally as Avell as synthetically. Thus Exer- 
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cise 10 may be read, 3 + 4 = 7, 2 + 5 = 7, 
1+6 = 7, 7 = 7, 6 + 1 = 7, 5 + 2 = 7, 4 + 3 = 7; 
or, analytically, 7 = 3 + 4, 7 = 2 + 5, 7=1 + 6, 
7 = 7, 7 = 6 + 1, 7 = 5 + 2, 7 = 4 + 3. This is 
indicated above in Ex. 2, 3, and 4. 

After ^wliat lias been said on tbe subject 
in Chapter V., the teacher ^vill find it easy 
to discover the suggestions, indicated in the 
diagrams, concerning ^vaves of color and 
form, as Avell as the devices for marking 
the highest points of the waves and for 
separating one wave from another. Thus, 
Ex. 1 indicates two waves separated by a 
purple cylinder ; and in Ex. 3 the highest 
point of the wave is marked by a red ball. 
In most cases only one wave is indicated, 
as in Ex. 2, 3, 4, and 5. In some cases, 
only a part of the wave is shown ; the 
teacher will find it easy to supply the 
missing ''descending" portion, e. g, in Ex. 
6, 7, and others. In all cases, pupils may 
string as many w^aves as time and beads 
permit. 

It will be noticed that, in exercises Av^ith 
numbers above 5, the number itself which 
marks the highest point of the Tvave in 
beads of the same color is broken up into a 
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shadoTv^y form wave. This is done in order 
to enable tlie cliild to recognize tlie num- 
ber more readily and without counting by ones. 
Tlius, in Ex. 8, tlie six purple beads in the 
middle are two cylinders w^ith two cubes on 
each. side. These *' three twos" indicated 
by the differences of form, facilitate the 
reading of the "six purple beads." This 
device should be dropped very cautiously, 
inasmuch as children find it quite difficult 
to grasp at sight numbers higher than five. 

III. Addition and Subtraction Tables. 



JII]IIrIi]Q3©©®[I 



leQQQQQ ^-m ?±8 §±ii 8±11 gill ^. 




®®®©®® &c.(l+3) 



(2+2) (3+8) (4+2) &c.— (3-3) (4-2) (5-2) (6-2) &c. 



S.< 



y 













V 


V 


V 





o 


H 



(yXv)®(vX2XD© &«5- (1+3) (3+8) (3+3) &c.-(4-3) (5-8) 
L (6-3) (7-3) &c. 

^ ^' ' ' ' ' ^ ' ' &c. (1+2) (3+2) 




(5+2) &c.-(3-2) (5-2) (7-2). 



\ 



V 



V 



3rXr]QQQQQS0000©000 



&c. (2+8) (4+3) (6+8) &c.— (5-3) (7-8) (9-3) &c. 
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I 



hrhroXhYbrora 



g 



g 



g 



2)YbT(;YaT(;Ti;^&c.(2+i) 



(2+3) (2+3) (2+4) &c.-(6-2) (5-2) (4-2) (3-2). 




&c.(3+l) 



(3+» (8+5) &c.-(8-8) (d-8) (4-8). 



For tlie addition and subtraction exer- 
cises, it is not desirable to reverse tlie order 
of tlie exercises, or to string tlie beads in 
waves of color and form. Each, repetition 
of an exercise should be in the same order 
Tvitb the first, ascending or descending ; 
only in the colors of the beads a change 
should be made. Thus, in a repetition of 
Ex. 1, the beads would follow each other 
in the same order and arrangement [(1 + 1) 
(2 + 1) (3 + 1), etc.] ; but for red and orange 
two other adjacent colors, e. g., blue and 
violet, w^ould be used. Then, for a third 
series, yellow and green may be chosen. 

It will be noticed that in all exercises 
sharp color contrasts between the terms of 
the same sum or series of sums (or difier- 
ences) are avoided. This facilitates, on the 
one hand, the formation of mental sum 
images, and minuend images. For similar 
reasons, the same color contrasts are re- 
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tained for a given series of sums or differ- 
ences. 

It Tv^ill be easy for tlie teacher to die- 
cover the principles that underlie the con- 
struction of Ex. 1, 2, and 3; 4 and 5, and 6 
and 7, respectively; and to construct what- 
ever additional similar exercises she may 
desire for the same or other numbers. Still 
other tables in which the sum (respectively 
the minuend) remains the same throughout 
the series are suggested by Ex. 9, 10, and 
12, on pp. 35 and 36. 

IV. Multiplication and Division Tables. 



1. 



o 



vJvygXoXbYbYbYvYvYv 



TTTTOOOO 



&c. 2 (1), 2 (2), 2 (3), 2 (4) &c.- 



2. 



V 



g 



v]v]h]b]g]givivivibibXblgXglg), &c. sa). 



3 (2), 3 (3), 3 (4) &c. 



{(jx^)^ w^r^r^r^ryr^m?\ 



8. 



o 



o 



V 



V 



V 



g 



g 



g 



, &c. 4 (1), 4 (2),.4 (8) &0. 




^ivivjbmg^g 



V 



y 



o 




vYvYbYbYgYgryrv 



&c. 1 (2), 2 (2), 3 (2), 4 (2) &c. 



5. 



V 



V 



V 



rTY^Y^Y^Y^Y^Y ^y^y^y^XbytYi^Y^^ 



r 


r 


r 











V 


V 


U 


g 


g 


g 



, &C.-1 (8), 2 (3), 8 (8) Sbo, 
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b ^SY^YaYSY^YoYrYgYoToYSY? 



6.^ 



ojoxsmoj^ 



,2(8),8(2),6(l),2ctfik 



In Ex. 1, 2, and 3 the multiplier is con- 
stant ; in Ex. 4 and 5 the multiplicand is 
constant ; in Ex. 6 the product is constant. 
Additional suggestions for the last case may 
he found in Ex. 13, 14, and 15, on page 36. 

The exercises may he dictated or indi- 
cated on the hlackhoard, read or reduced 
to slate-work from the strings for multi- 
plication, division, or part-taking. Thus, 
Ex. 1 may be dictated or indicated on the 
hlackhoard. 



(a) for raultiplicatlon. 


(b) for division. 


(c) for part-takingr 


2(1) 


2-1-1* 


1(2) or i(2) 


2(2) 


4-1-2 


1 (4) i (4) 


2(3) 


6-1-3 


1 (6) i (6) 


2(4) 


8-1-4 


1 (8) i (8) 


etc. 


etc. 


etc. etc. 



The child may read the answers from the 
string, for multiplication : Two ones are 
tw^o, two twos are four, etc. ; for divi- 
sion : There are two ones in two, there are 
two twos in four, etc. ; for part-taking : Two 



• This is read by the pupil from right to left: *'How many 
ones in two? how many twos in four," etc. 



42 PRIMARY METHODS. 

halves of t^wo are t^wo ones, two lialves of 
four are two twos ; or one half of two is 
one, one half of four is two, etc. — It may 
reduce the results of its stringing to slate- 
work as follows: 

(a) for multiplication ; (b) for division ; (c) for part-taking:. 



2 (D- 2 


2-J-1-2 (1) 


i (2)-2 (l)ori (2)-l 


2 (2)= 4 


4-1-2=2 (2) 


i (4)=2 (2) 


i (4)=2 


2 (3)- 6 


6-J-3-2 (eS) 


1 (6)-2 (3) 


i (6)=3 


2 (4) 8 


8-5-4=2 (4) 


i (8)- 2 (4) 


i (8)-4 


2 (5)-10 


lO-j-5-2 (5) 


1 (10)=2 (5) 


i(10)=5 


etc. 


etc. 


etc. 


etc. 



The following additional dictations are 
suggested for the benefit of the less expe- 
rienced teachers : 

(a) for miiltlpllcatlon ; (b) for division ; (c) for part-taking. 



1) 3 (1 

3 (2 

3 (3 

3 (4 

3) 1 (2 

2 (2 

3 (2 

4 (2 

5 (2 

6) 1 (4 

2 (4 

3 (4 



2) 4 (1) 1) 3^1 2) 4-5-1 1) i (3) 2) } (4) 

4 (2) 6^2 4^2 i (6) J (8) 

4 (3) 9^3 4-1-3 f (9) } (12) 

12^4 4-f-4 f (12) 

4) 1 (3) 3) 2-*-2 4) 3-^3 3) f (4) 4) } (6) 

2 (3) 4^2 6-5-3 f (6) f (9) 

3 (3) 6-f-2 9-J-3 } (8) } (12) 
3 (4) 8-5-2 12-1-3 

lO-J-2 

6) 1 (5) 5) 4-5-4 6) 5h-5 5) } (8) 6) } (6) 

2 (5) 8h-4 10-5-5 } (8) f (6) 

3 (5) 12-f.4 15-f.5 t (8) t (6) 
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The cliild ^would read the answers from 
the string, as indicated on page 41, In 
slate-work, the answers w^ould make neat 
tables, as follows : 

(a) for multiplication ; (b) for division ; 

1) 3 (1)= 3 2) 4 (1)= 4 1) 3-f-l=3 (1) 2) 4+1=4 (4) 

3 (2)= 6 4 (2)= 8 0-^-2=3 (2) 4-i-2=2 (2) 

3 (3)= 9 4 (3)=12 9-1-3=3 (3) 4-f-3=l (3) + l 

3 (4)=12 12-^4=3 (4) 4-f-4=l (4) 

3) 1 (2)= 2 4) 1 (3)= 3 3) 2-f-2=l (2) 4) 3-i-3=l (3) 

2 (2)= 4 2 (3)= 6 4-h2=2 (2) 6-h3=2 (3) 

3 (2)= 6 3 (3)= 9 6-1-2=3 (2) 9-h3=3 (3) 

4 (2)= 8 3 (4)=12 8-h2=4 (2) 12-i-3=4 (3) 

5 (2)=10 10-1-2=5 (2) 

6) 1 (4)= 4 6) 1 (5)= 5 5) 4-j-4=1 (4) 6) 5-^5=1 (5) 

2 (4)= 8 2 (5)=10 8+4=2 (4) 10-i-5=2 (5) 

3 (4)=12 3 (5)=15 12+4=3 (4) 15+5=3 (5) 

(c) for part-taking. 

1) i (3)=3 (1) 2) i (4)=4 (1) 

i (6)=3 (2) J (8)=4 (2) 

i (9)=3 (9) 4 (12)=4 (3) 
* (12)= 8 (4) 

3) f (4)=2 (2) 4) } (6)=2 (3) 

f (6)=3 (2) f (9)=3 (3) 

i (8)=4(2) |(12)=4(3) 

5) i (8)=2 (4) 6) } (6)=2 (3) 

i (8)=4 (2) f (6)=3 (2) 

f (8)=8 (1) J (6)=6 (1) 



i 
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It will rarely be found advisable to go 
beyond ten in these exercises. Even tlie 
twelves and the fifteens in the above sug- 
gestions are of doubtful propriety. 

Work of this character may be done with 
great profit during the first (average) school- 
year, and need not be wholly abandoned 
during the second school-year. 



CHAPTER VII. 

A NUMERAL FRAME FOR EACH PUPIL. 

N a measure, tlie exercises suggested in 




the last two chapters satisfy this de- 
mand of "a numeral frame for each pupil." 
Yet, while they are unsurpassable for the 
formation of number perceptions^ more flexi- 
ble material is needed for calling up more 
promptly and in quicker succession images 
of these perceptions in the mind, thus aid- 
ing in the formation of mobile number con- 
ceptions^ and leading the pupil from the 
mere desire for playing with numbers of 
pretty things to a real interest in number 
as such. • 

For this purpose I have chosen the balls. 
They represent the most mobile of the 
three bead forms and are least weighted 
with form features. These again are grad- 
ually freed from disturbing color contrasts 
by giving the pupil only two colors to 
work with, separating the ten beads of the 



I 
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first series of exercises into two fives, and 
the twenty "beads of tlie second series into 
tw^o tens. Tliese beads are fixed on the 
child's desk in a mobile arrangement, con- 
stantly ready for immediate use (Fig-. 1). 
Near the hack of the desk two eyelet screws 





nx^ooooo 



are screwed into the desk. To one of these 
a shoe-string is tied. The heads are then 
strung by the pupil, and the free end of the 
string tied with a bow-knot to the second 
screw. The entire outfit costs five cents. 

In all arithmetical exercises, this contriv- 
ance is at hand to furnish the child with 
the sure foundation of actual number per- 
ceptions, to give him opportunities for trans- 
lating his number-thoughts into things, and 
to shield him against the dangers of mere 
verbalism. With its help the pupil follows 
dictations, solves problems indicated on the 
board or in the book, studies the relation- 
ships of given numbers, prepares arithmet- 
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ical tables, etc. A feyv typical exercises ^Tv^ill 
illustrate my meaning. The exercises are 
selected from tlie first series for ten beads 
or t^TV'o fives. 

(1) The teacher is ready to dictate this 
exercise : 2 + 3-4 + 3 + 2-1 + 3 + 2. The 
children sit ready to give the answers, first 
on the strings of heads, and then orally, 
as follows (the teacher's words are quoted) : 
"Place all beads on the left. With the 
right hand move to the right : Two beads." 
—Two beads.— "Add three."— Five (beads).— 
"Subtract four."— One (bead).— "Add three." 
—Four (beads).—" Add two."— Six (beads).— 
"Subtract one."— Five (beads).— " Add three." 
—Eight (beads).— " Add two."— Ten (beads).— 
The same exercise may then be repeated 
with the left hand, moving the beads to 
the left. Indeed, in the light of the ben- 
eficial influence of ambidextrous work upon 
mental growth, I am tempted to say the 
exercise should be so repeated. 

(2) The teacher has decided upon this 
dictation : 1 + 3, 2 + 2, 1 + 4, 2 + 3, 4-3, 
5-3, 3 + 1, 4 + 1, 5-1, 4-2, 3 + 2, 5-2. 
The children sit ready as above. The teacher 
begins: "With the left hand, all beads to 



\ 
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the left. — With, the right hand one bead, 
^with the left hand three beads; move all 
to the right." — Children, as they move the 
beads: One (bead) and three (beads) are four 
(beads).— '' All beads to the left."— (It should 
be understood that this is carried out ^vith 
the left hand).—" (With the right hand) two 
beads, (^vith the left hand) two beads ; (all 
to the right)." — Two (beads) and two (beads) 
are four (beads).— " Beads to the left."— ''One 
(bead) and four (beads)."— One and four are 
five, etc. Expressions in parentheses may 
be gradually dropped, in order to give more 
and more prominence to the pure number 
forms. The teacher, however, should fre- 
quently return to them. 

(3) The teacher has placed on the black- 
board, for silent work, one or more of the 
following exercises : 



(1) 



(2) 



(3) 



(4) 



4 
5 
3 

6 
2 

7 
1 
8- 



+ 2 



(1) 


4 


(2) 


6 


(3) 


5 


(4) 


3 


(5) 


2 


(3) 


8 


(1) 


7 


(4) 


9 



) 


(5) 


(6) 


(4) 


5 + 2 = 


4+ =6 


(2) 


6-3 = 


7- =8 


(6) 


3(8) = 


2 =6 


(8) 


6-«-2 = 


8+4 = 


(10) 


i(6)- 


iO =2 


(6) 


♦ (6) = 


5+ =8 


(2) 


6+8- 


6+2= 


(4) 


5 + 4 = 


iO =4 
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The children either study these problems 
for oral work, sitting squarely before the 
beads and working with both hands as 
occasion may require; or they set down on 
their slates the problems and solutions, 
working the beads with the left hand, and 
writing with the right hand. Thus : 

(1) (2) (3) (4) (5) (6) 

4 + 2=6 2(1)=2 4-8-2=2(2) i(4) =2 5 + 2=7 4 + 2=6 
4-2=2 2(2)=4 6+2=3(2) i{2) =1 6-3=3 7-4=3 

5 + 2=7 2(3)=6 5-1-2=2 (2)+ 1 i(6) =3 3 (3)=9 2(3)=6 
5-2=3 2 (4)=8 3+2=1 (2) + 1 i(8) =4 6+2=3(2) 8-»-4=2(4) 

6 + 2=8 2(5)=10 2+2 = 1(2) i(10)=5 i(6)=2 i(8)=2 

When the children have satisfactorily 
mastered the first series of exercises within 
the limits of one to ten or two fives, they 
may proceed to the second series, using 
twenty beads or t^vo tens of different colors. 
These give very much greater latitude for 
exercises in multiplication, division, and 
part-taking. 

The difference in color in the two tens 
gives a marked advantage in the formation 
of clear notions of numbers between 10 and 
20. With red and green beads eleven ap- 
pears as one (green) and ten (red) beads; 
twelve, as two (green) and ten (red) beads; 
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tMrteen (tliree-teen), as three (green) and 
ten (red) beads; fourteen, as four and ten; 
etc. If tlie pupil adds 8 + 6, tlie result, 
four green and ten red balls, almost says 
fourteen to liim. If lie is to subtract 16 — 9, 
lie removes with, little trouble the 6 (green) 
and 3 (red) balls as nine. This advantage 
is invaluable in the formation of distinct 
mental number images, in accordance with 
the current decimal system of notation. 

I append a few series of typical exercises 
Tvithin the limits of 1 to 20. The reader 
should study them w^ith the help of a 
string of beads or some suitable substitute, 
such as buttons or perforated beans, if he 
would fully appreciate the value of the 
device. The mode of treating them is in- 
dicated on pp. 48 and 49, Exercise 3. 



(1) 



(2) 



(3) 



(4) 



(5) 



8 

7 

9 

6 

12 

13 

18 

14 

11 



+ 5 



11 = 



1+ 


(1) 


12 




2 + 


(2) 


14 




3 + 


(3) 


15 




4+ 3 


(4) 


18 


-1-6 } 


5 + 


(5) 


13 




6 + 


(6) 


16 




7 + 




10 




8 + 




20 




9 + 









(12) 



(6) 

(15): 
16-*- 4: 

9+ 8: 
17- 8: 
16-11: 

6(3) : 

17-^ 5: 
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(T) 



12= 



1 (8) 


(9) 


(10) 


3 + 


11- 


6+ 4(8)= 


6 + T+4(6) 


4+ 


13- 


4(9)+ii = 


I (9) +11 


5+ 4= 


iO 


f{6)+ 3(4)= 


8-4 a5)+4 


20 


40 


}(8)+ 2(6)- 


4+4(4)-f(4) 


30 


JO 


16+ i(8)= 


l(15)-f(12) 


40 


iO 






6 









For the sake of avoiding misapprelieii- 
sion, I add tlie solutions of these exercises 
as they would appear on the children's 
slates : 



(1) 


(2) 




(3) 


(4) 


8+5=13 


11 = 1 + 10 




3(1): 


= 3 


12+6=2 (6) 


7+5-12 


11=2+ 9 




3(2): 


= 6 


14+6-2 (6) + 2 


9+5=14 


11=3+ 8 




3(3): 


= 9 


15+6=2 (6)+3 


6+5=11 


11=4+ 7 




3(4): 


= 12 


18+6=3 (6) 


12+5=17 


11-5+ 6 




3(5): 


= 15 


13+6=2 (6) + l 


13+5=18 


11=6+ 5 




3(6): 


=18 


16+6=2 (6)+4 


18+5=23 


11=7+ 4 








10+6=1 (6)+4 


14+5=19 


11=8+ 3 








20+6=3 (6)+2 


11+5=16 


11=9+ 2 










(5) 


(6) 






(T) (8) 


i (12)=6 


* (15)- 


9 




12= 


:3 + 9 4=11-7 


i (12)=4 


16+ 4 = 


4(4) 


12= 


:4 + 8 4=13-9 


1 (12)=2 (4)= 


•8 9+ 8 = 


17 




12= 


:5 + 7 4= i (8) 


i (12)=3 


17- 8 = 


9 




12= 


=2(6) 4= i(12) 


f (12)=3 (3)= 


: 9 16-11 - 


5 




12= 


=3 (4) 4= }(16) 


i (12)-2 


6 (3) = 


18 




12= 


:4 (3) 4= i (20) 


f (12)-.5 (2)- 


10 17+ 5 = 


3 (5)+ 2 


12= 


=6(2) 
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(9) 
6 +i (8)= 10 

1 (9)+ 11 =14 

I (6)+3(4)=16 

t (8) + 2(6)=18 

16 +1 (8)= 4 (4) 



(10) 

6 + 7+i (6) =16 
J (9)+ 11 =17 

8-i(15) + 4 = 9 
4 + 4 (4)-i (4)=19 
i (15)~f (12) =19 




CHAPTER VIII. 

THE COUNTING BLOCKS. 

'HESE are wooden one-incli "blocks, de- 
rived from ttie third gift. They are 
used in three sizes : (1) whole cubes 
(1x1x1 in.) ij. (2) half cubes (Ixlx^in.) 

iU , (3) quarter cubes (Ix^x^ in.) |l. For 

ordinary number exercises, especially in 
primary work, the whole cubes are most 
serviceable. They are more easily handled, 
and — because of their regular shape— fit in 
all positions, and do not divert the atten- 
tion from number to form. The half and 
quarter cubes may be dispensed with alto- 
gether in number lessons ; at any rate, they 
should not be used for this purpose until 
number images are well fixed by the ex- 
clusive use of whole cubes. 

The number images furnished by these 
blocks mark an important advance in men- 
tal growl^h with reference to number. The 
balls of the ''numeral frame" touch only 
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in one point, so tliat even beads of tlie 
same color retain tlieir individuality prom- 
inently in tlie t^vos, tlirees, fours, fives, etc., 
of tlie lessons ; tlie cliild readily recognizes 
in eacli two, tliree, four, five tlie constit- 
uent two, three, four, flV^e ones. Tlie count- 
ing blocks, on the other hand, coalesce 
quite perfectly on contact ; an entire face 
of one coincides with an entire face of the 
neighbor, and the group of blocks forms a 
complete, unbroken \\^hole. The modest 
division lines do not force their presence 
on the child's attention ; still they are 
sufliciently clear to be readily distinguished, 
and to announce without difliculty the 
number of constituent ones in the new 
composite unit. Color, too, is removed so 
that the pupil's number conceptions are 
more and more freed from other phases of 
material existence that cling to things^ and 
brought nearer to the pure forms of ab- 
stract ideas. 

Before the teacher attempts to guide the 
work of the children, she should have ex- 
perienced these efiects of the new number 
forms upon her own mind. For this pur- 
pose she should provide herself with a 
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suflacient number of tliese blocks (a few 
cents will pnrcliase one hundred), and carry- 
out tlie suggestions of th.e following pages 
for herself, extending tlie exercises accord- 
ing to lier own needs. In th.e work of th.e 
children the suggestions already made hold 
good. A limited number of typical lessons 
in counting, analysis and synthesis of num- 
bers, and in the fundamental operations 
will, therefore, suffice to unlock the possi- 
bilities of this occupation. In the diagrams 
each square represents a cube. 

I. Counting Exercises. 

(1) The child receives ten or twelve 
blocks, and counts from one to ten, the 
successive number forms presenting the 
following or similar phases : 



□ 



, u, Bd 



I 



a.' 



, &c. tb m. 



n. 



b.< 



; 



, &c. to 12. 
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jD, nn. cnii, rrm . i , 

1| I I I I I I I I I I \ ..,,., n 

(2) The child receives from eighteen to 
twenty blocks, and counts by twos, threes, 
fours, or fives. 



"•en, 










- 


,&c. 






Hill, 






] 


E 


- 




t 


n 


- 



It will be noticed that the child thus 
secures a variety of mobile images of the 
various numbers. Thus in (a.) 5 appears as 
4+1, ill (6) as 3 + 3, in (c) as 5 (1) or 1 (5) ; 
iu (a) and {d) 6 appears as 3 (2), in (6) and 
(e) as 2 (3), in (c) as 5 + 1, etc. 

II, Analysis and Synthesis op Numbers. 

<>0 cX>mOn <X> 

2(1), (1 + 1), 3, (1 + 0,3(1). 

It will be seen that in Exercise (1), post- 
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tion answers a purpose similar to tliat ac- 
complished by color on pp. 34-36, with, this 
difference, however, that the position of 
each cube is in the pupil's control. In the 
first form, both cubes are in the same 
slanting position, touching only corner to 
corner ; they appear as two separate ones 
equal in position, or as 2 (1); in the second 
form they stand in different positions, 
touching again only in one point ; they 
appear as two separate ones in different 
positions, or as (1 + 1) ; in the third posi- 
tion they have fully united, face to face, 
into a new composite unit ; they appear as 
a two, 1 (2) ; the fourth and fifth forms are 
repetitions of the first and second in in- 
verse order, forming the descending portion 
of a position wave similar to the color 
w^aves of Chapter V. and YI. 



8 0), (1+1+1), (2+1), (8). 

In this exercise, the number three is sim- 
ilarly treated. We have successively, three 
ones in the same position, yet clearly sepa- 
rated, one and one and one, two and one, 
and one three. 
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3. 



(3), (2+1) or (1 + 
2,) 3 (1). 4. 




,(3), (1+2) or (2+ IX 
3(l)or(l+l+U, 



(Ex. 3 and 4 read from top to bottom or 
vice versa. This may be done Tvitli all 
these exercises.) 





&C. (4), (8+-U, 
2 (2), 4 (1)» 



However, such exercises \vill prove quite 
cumbersome. They may be indulged for 
silent practice to a limited extent, but for 
class-instruction more efficient modes must 
be found. I have found it best, for this 
purpose, to begin on the analytic side of 
the work. 

Thus for Ex. 6 the child receives four 
fours (16 blocks) arranged at equal distances 
from left to right. The task is to analyze 
them successively in accordance with the 
number indications : 

(2 + 2) (1 + 3) (1 + 2 + 1) (4 (1)). The results 
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indicated in Ex. 6 may be reached by dic- 
tation or by independent study on the i)art 
of the more practical children. 











6. 








a,* 









h.4 



U 



c.< 



d. 



* 



U 



U 



D a 



For Ex. 7 the children have received fif- 
teen blocks each. The lesson is indicated 
on the blackboard : 

1 + = 5 

2 + =5 
2(2)+ = 5 

Three sets of ansAv^ers are indicated in the 
Exercise (7). 





1 1 — V 

•l_ i: 


< 
J 11 L 


1 1 1 






fl ^ 












-J; 



c. 



v^ 



■>/^ 



^ ^i 



J on a 



eo 
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For Ex. 8 eacli cliild lias received six 
blocks. Tlie lesson lias been indicated on 
ttLe blackboard :1+ =6;2+ =6; 3+ =6; 
6-^2= ;6-r-3= . Tlie cliild lias solved 
tlie problems successively, and lias recorded 
tlie solutions on tlie slate, in dra\ving' and 
Avriting", and Ex. 8 hIiows one of tlie results : 



s.< 



f 














H 


-5 = 


= 6, 





2 + 4 = 6 







B 


\ 









3 + 3 = 6, 















1 , > 






6 + 2 = 3 (2) 





-6 + 3 = 2(3) 



The great value of tliese blocks in fac- 
toring- deserves special notice. For tbis 
purpose it is used to great advantage even 
in tbe fifth grade. Indeed, I have found 
children of still higher grades derive real 
benefit from an occasional return to these 
"things," ^when problems involving factor- 
ing had to be solved. 

A fe^v illustrations A\rill make this clear. 
I have selected for this purpose the num- 
bers 9, 10, 15, 12, 28, 36. For the number- 
forms the blocks are arranged in accord- 
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ance with our deeimal system of notation, 
so tliat tlie number of tens and units may 
be readily distinguistied ; tlius : 



I I M I I I I I I I I I I D 

15 = 10 + 6 12 =10 + 3 



I I I I I I I I 







28^ 


2(1 


) + 


8 
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-3ao)+e 








- 

































































































































































The pupils should then proceed in sys- 
tematic order, testing the lo^west factor first. 
Thus (9) would successively go through the 
following changes : 



IN n 



u 



n 



(10) and (15) are leas refractory, yielding 



at once the for 
Ively : 



■ms 3 (5) and 3 (5), respect- 
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*- . 



10 = 2(5) 







15 = 3(5) 



(12) may pass tlirougli a variety of suc- 
cessive transformations ; in (a) 12 = 2 (6) = 
2x2(8), in (6) 12 = 3 (4) = 3 x2 (2). 













































12 
















= 








- 3(6) 









































2x2(3) 



h. 



I 



12 



3(4) 



CD 



8X2(2) 



Tlie follo^w^ing- diagrams ^w^ill sufficiently 
illustrate the ftictoring-s of (28) and (36). 
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In tlie illustration, twenty-oiglit is first 
resolved into 2 (10) and 2 (4) =2 (14) ; then, 
in twice tw^o sevens [2x2 (7)]. 

For thirty-six, two factorings are given 
on p. 64. In tlie first of these, bisection ar- 
ranges the number in 2 (10) + 2 (5) + 2 (3) 
= 2 (18). These, by a second bisection, are 
readily grouped, each, in 2(9), reducing 36 
to 2 X 2 (9). Lastly, the trisection of the 
nines yields four sets of three threes, or 
2x2x3 (3). 

The same process is somew^hat simplified 
in the second illustration of the reduction 
of thirty-six. We see successively t^v^o sets 
of tw^o nines, 2x2 (9), and two sets of twice 
three sets of three, 2x2x3 (3). 
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CHAPTER IX. 

THE COUNTING BLOCKS. (Concluded.) 

N tlie use of the "blocks for tlie funda- 
• mental operations — addition, subtraction, 
multiplication, division, and part-taking — 
tlie number-forms sliould be constructed in 
accordance Tvith our decimal system of no- 
tation. Sixteen sliould appear clearly as 
one ten and one six; twenty-six as two 
tens and one six, etc. I have found it most 
convenient for this purpose to lay under 
each other as many tens (rows of ten blocks) 
as the number indicates, and the number 
of units under these. (See p. 61, w^here the 
number-forms of 9, 10, 15, 12, 28, and 36 
are show^n.) 

In the solutions of problems it is best to 
dispose first of the tens of the number to 
be added or subtracted. Thus, if 27 is to 
be added, add first the 20 and then the 7 ; 
if 39 is to be subtracted, subtract first the 
30 and then the 9 ; if 4 (26) is the prob- 
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lem, find 4 (20) and 4 (6), etc. TMs is in 
strict accordance Tvlth. -tlie nnm'ber-nanies 
above 20 ; language says : Add twenty-sey^eiiy 
subtract thirty-nine, find the value of four 
twenty-six.es, etc. Besides tliis mode of pro- 
cedure by removing tbe bulkiest portion of 
tbe task first, facilitates mental processes, 
and enables tbe pupils to ride safe bet\\reen 
the Scylla of verbalism and the Charyb'dis 
of slavish subjection to slate-A\^ork. 

In the following pages I present the suc- 
cessive number-forms as they occur in the 
solutions of a number of problems, illustrat- 
ing the use of the blocks in the various fun- 
damental operations. To these I have added 
a few examples of involution in connection 
w^ith the finding of areas and volumes. 

I. Addition: 

Typical Problems : 

1. 8 + 5= 3. 14 + 5= 5. 14 + 7 = 

2. 9 + 6= 4. 11 + 7= 6. 19 + 5 = 

7. 24 + 15= 9. 29 + 23= 

8. 26 + 14= 10. 26 + 27= 
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IL Subtraction ; 

Ttfical f roblevb : 

1. 16-4= 3. 28-12 = 

2. 12-T= 4. 32-26= 



6. 58-34= 
6. 51-29= 



SpETiMEN Solutions : 
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82-20-2- 4.= 6. 

III. Multiplication: 

Specimen Solutions : 
1. 4(9) = 2(18) = 2(10) + 2(8) = 36. 
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2. 3 (13) = 8 (10) + 3 (3) = 39. 



— r I — I — I — I — I — 

. 1 1 1_ 



9 



— # 



&C. 



PRIMARY METHODS. 



1 1 


- 


^ 




_ 


J 


L 


L 




MM 


rr 


7. 


: 


I 


I 


I 


I 




MM 


rr 


r 


n 


r 


r 


r 


r 


INI 


















1 1 


_ 


_ 


_ 


_ 


_ 


_ 


_ 


L 




1 1 


I 


I 


I 


I 


I 


I 


I 


I 




i 1 


~ 


" 


" 


" 


" 


" 


" 


~ 








-- 















































































I V. Division : 



Specimen Solotionb : 





24 + 8 


= 8 
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(The four blocks on the right are moved to the lowest row; 
In the second form the threes may be slightly separated fPom 
left to right.) 
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= 10 (3) + 4 (^ 
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14 (2). 
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8. 10+4=4 (4)+3 
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v. Pabt-taking: 

Sfeowkn Solutionb : 

1. >i(se)=j^(30)+>i(6)=ls 
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8'= 4 


Involution 

3'= 9 
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CHAPTER X. 

THE FOLDING SHEET. 




OR the exercises to "be suggested under 
tMs liead, paper sheets of various sizes 
and shapes may be provided. The most 
convenient for class use are -squares of four 
inches to the side, equilateral triangles of 
four inches to the side, and circles four 
inches in diameter. For drawing, I have 
found a fair quality of unsized manilla 
wrapping paper quite suitable; although, 
for some purposes, a good quality of un- 
sized printing paper may be preferred. The 
same sheets w^ill answer for geometrical 
exercises ; nevertheless, for reasons to be 
stated hereafter, colored unglazed cover- 
paper will be found more satisfactory and 
not very expensive. The square and tri- 
angular paper can be cut cheaply on a 
cutting-machine by the nearest book-binder 
or job-printer. The circular papers will 
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liave to be ordered from the manufacturer, 
or cut to order by tlie children. 

In folding, stress should he laid on ac- 
curacy, care, and cleanliness; the creases 
should be sharply defined by dra^v^ing the 
back of the thumb-nail firmly over the 
folds. In the dictation exercises, the pupils 
should not change the position of the paper 
unless by direction, and should not lift the 
paper from the table until the desired form 
is completed. I shall sho^\r, first, how the 
sheets may be prepared and used for drarw- 
ing exercises, and then, how they may be 
used in form lessons. 

I. The Square Sheet in Drawing. 

For an introductory exercise, the pupil 
should study the form features of the sheet 
before him ; he should count and describe 
the edges, corners, and angles. — [''One edge 
in front (or below), one edge behind (or 
above), one edge on the right, one edge on 
the left."— ''The front (lower) edge and right 
edge form a corner — the right front (lower) 
corner; the front edge and left edge form a 
corner— the left front (upper) corner;" etc.— 
"The front (lower) edge and back (upper) 
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edge run from riglit to left;" etc. — "Tlie 
riglit and left edges are in tlie same direc- 
tion (from front to back) or parallel; tlie 
front and back edges are in the same di- 
rection (from riglit to left) or paralleV^— 
''The left edge makes a right angle with, the 
front edge, — the left edge is perpendicular to 
the front edge, — the front edge is perpen- 
dicular to the left edge, — the left and front 
edges are perpendicular to each other," etc. — 
"The lower and upper edges are horizontal^ 
the right and left edges are verticaV^ — Place 
the fore-finger of the left hand on the 
front edge,— the fore-finger of the right 
hand on the edge parallel to this, on an 
edge perpendicular to it, on the opposite 
edge, on an adjacent edge, etc. — Place the fore- 
fingers on the edges, forming the left front 
corner, the left hack corner, etc.] In all 
these exercises the technical terms — itali- 
cized above — should be freely used. 

For the first exercises in dra\\ring, the 
paper is prepared as follo^w^s, the teacher 
dictating: "Place the sheet before you with 
two edges running from right to left, and 
two from front to back. — Place the right 
edge on the left edge, and crease the paper 
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in the fold.— Open tlie paper*.— Front edge 
on back edge; crease; open f.— Right edge on 
vertical diameter (or crease); crease; open. 
Left edge on vertical diameter; crease; 
open. Front edge on horizontal diameter; 
crease ; open. Back edge on horizontal diam- 
eter ; crease ; open. J 

The thirty-five suggestive figures of the 
subjoined plate indicate how, with the help 
of the sheet creased into sixteen square 
inches, as the above dictation teaches, the 
teacher may secure automatism in draw^ing 
straight lines, parallel and diverging, in all 
directions. Similar series can easily be 



♦ The following facts may here be fixed in lively conversa- 
tion with the children: "The vertical crease passes through the 
middle of the paper ; it is a diameter of the square ; it cuts the 
paper into two equal oblongs ; each oblong is the half of the 
square ; the vertical diameter bisects the square ; it bisects the 
front edge ; it bisects the back edge ; it is parallel to the right 
and left edges; perpendicular to the front and back edges," etc. 

t Here facts like these may be brought out in conversation : 
"The horizontal diameter bisects the right and left edges; it 
bisects the vertical diameter ; the two diameters bisect each 
other ; the two diameters cross at the center of the square ; they 
divide the sheet into four equal squares," etc. 

X Here the fact that the paper is divided into smaller squares 
may be noticed, and the squares counted.— " How many rows of 
squares from right to left ; how many from front to back ; how 
many squares in each row; how many in the paper?"— The 
number of creases, their relative directions, the angles which 
they form, and other things may be noticed and distinctly an- 
nounced by the children in full, clear sentences, until they are 
quite familiar with the paper and love it for the pleasure ob- 
tained from it. 
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constructed by the teaclier for tlie practice 
of curved lines, although, for this purpose, 
other appliances are preferable. 
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II. The Equilatebal Tmangle in Dbawing. 

Here again, for an introductory exercise, 
tlie pupil may study tlie form features of 
tlie triangle — tlie position of Its edges and 
corners, the equality of its sides and angles. 
The sheet may then he prepared for draw- 
ing, as follows : " Place the sheet hefore you, 
one edge in front frora right to left, the 
other two slanting backward. Place the 
right (slanting) edge on the left (slanting) 
edge, and crease the paper in the middle- 
— Open the paper.* Front edge on left 
slanting edge, — crease, — open. — Front edge on 
right slanting edge, — crease,— open."— (In Pig. 
' 1 of the plate of suggestive figures on the 
next page, the resulting creases are indi- 
cated hy the lines c d, a e, 6 /.)t— "Place the 



•Hero tlie followluB facte may be brought out; "Tte creaao 
lies from front to baclc ; It bisects tbe front edge ; It bisects the 
triangle; it bisects the back angle; It Is perpendicular to tba 
front edge ; It cuts the triangle into two equal, right, Bcalena 
trlanRles." 

t Here it may be noticed that tbe three creases (or altitudes) 
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back corner on tlie middle of front edge, 
— crease,— open ; — riglit corner on tlie middle 
of left edge, — crease,— open ; — left corner on 
tlie middle of right edge, — crease, — open." — 
(In Fig. 1, the creases are show^n by the 
lines e /, e d^ f cZ.)* 







6. 










Intersect at a common point, the center of the triangle, that they 
divide the triangle into six equal, right, scalene triangles ; that 
the two triangles in front (on the right, on the left) form an 
Isosceles, ohtuse triangle ; that the two triangles in the right 
(left, back) comer form a trapezium, etc. 

♦Here it may be noticed that the three short creases divide 
the equilateral triangle into four smaller equal equilateral tri- 
angles ; that the short create from right to left (/ e) is parallel 
to the front edge, and divides the sheet into a trapezoid and a 
small equilateral triangle, etc. 
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III. The Circular Sheet in Drawing. 

The slieet is prepared as follows (Fig. 1, 
in tlie plate on the next page) : Front half 
on hack half, — crease,— open {ad)* ; — right half 
on left half (or right end of diameter on left 
end), — crease, — open (ccZ);t — right quadrant in 
front on left quadrant behind, — crease, — open 
{gh) ; — left quadrant in front on right quad- 
rant behind, — crease, — open (ef). 

For the suggestive Figs. 8-14, each half 



* Facts to be brought out in conversation : The crease aft bi- 
sects the circle; it bisects the circumference; each half of the 
circle is called a temicircie; the crease is a diameter. 

t Facts to be brought out : The two diameters bisect each 
other ; they cross at the center of the circle ; they divide the 
circle into four equal parts ; each of these parts is a quadrant. 
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quadrant is again bisected by an additional 
crease.— For Figs. 15, 16, 17, tlie front and 
back ends of tbe diameter cd (lying from 
front to back), and the riglit and left ends 
of tbe diameter ah are successively folded 
on tbe center, giving chords parallel to 
these diameters. For Figs. 18-21, each 
semicircle is trisected, and in Fig. 21 each 
sextant is subsequently bisected. 
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CHAPTER XI. 

THE FOLDING SHEET (Coocluded). 

tN the annotationa of tlie previous ckap- 
ter, I have indicated to some extent 
how, in the preparation of the drawing- 
sheets, rudimentary notions' on form and 
direction may be brought out and fixed. 
In the present chapter, I shall sugyest ex- 
ercises which are very serviceable in more 
or less systematic lessons on form. 

I. The Square Sheet in Form Lessons. 

8. 

I _ 2 r 
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A square slieet of paper may be laid be- 
fore eacli clilld. Simple observation will 
bring out in oral oi" written work, series of 
facts or statements like tbe foUo'wing, suit- 
able for various stages of progress : (a) " Tbe 
paper is square. It bas four sides. It bas 
four comers. It has four riglit angles."— 
(6) " The right side of the square is parallel 
to the left side ; the lower side is parallel 
to the upper side. The right side is per- 
pendicular to tbe upper (and lower) side; 
the left side is perpendicular to the upper 
(and lower) side, etc. The opposite sides are 
parallel ; the opposite sides are equal. The 
adjacent sides are parallel (equal)." (c) "The 
square has four sides ; it is a quadrilateral. 
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Its opposite sides are parallel; it is a par- 
allelogram. Its sides are equal ; it is an 
equilateral parallelogram. Its angles are 
riglit ; it is a right parallelogram. It is a 
right, equilateral parallelogram." 

The children may be requested to fold 
the lower side on the upper one, to crease 
and open (Fig. 1 of the ahove table) : 
" The crease bisects the square ; it bisects 
the right (left) side. It is a diameter. This 
diameter is horizontal. It is perpendicular 
to the right (left) side. It is parallel to the 
upper (lower) side." 

Similarly the children may study, in 
Fig. 2, the oblong; in Fig. 3, the vertical 
diameter; in Fig. 4, another oblong; in 
Fig. 5, the two diameters; in Fig. 6, one 
diagonal ; in Fig. 7, the right isosceles tri- 
angle; in Fig. 8, both diagonals, etc. In 
the figures the blank spaces inclosed by 
dotted lines show^ the portion of the paper 
folded on the hatched part of the figure. 

For Fig. 9 (trapezoid), after creasing a 
diagonal, the lower side is folded on the 
diagonal. The subsequent folding of the 
left side on the same diagonal, gives the 
trapezium. Fig. 10. From this ^we obtain 
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Fig. 11 by folding tlie riglit isosceles tri- 
angle of Fig. 10 inward. Fig. 12 (scalene 
obtuse triangle) comes from Fig. 10 by 
folding tbe lower balf upon tbe upper balf 
of the trapezium. Fig. 13 (rhomboid) comes 
from Fig. 9 by folding tbe upper side upon 
tbe diagonal. From tbis Figs. 14, 15, 16, 
and 17 are easily derived. 

For Fig. 18, tbe cbild bas been directed 
to open tbe last fold of Fig. 17, and to turn 
tbe lozenge over. On tbe reverse side, tbe 
two diagonals will be distinctly observed, 
and tbe cbild may be taugbt to see and 
say: "Tbe long diagonal bisects tbe sbort 
one. Tbe sbort diagonal bisects tbe long 
one. Tbe two diagonals bisect eacb otber. 
Tbe sbort diagonal is perpendicular to tbe 
long one. Tbe tAv^o diagonals are perpen- 
dicular to eacb otber," etc. 

Tbe remaining figures (19-31) suggest ex- 
ercises in tbe social syntbesis of tbe forms 
obtained. Tbus, for Fig. 19, four cbildren 
bave placed together tbe rigbt isosceles tri- 
angles obtained by folding Fig. 7, so as to 
inclose a slanting bollow^ square. Otber 
combinations of tbe same form are sbown 
in Figs. 20 and 21. Similarly, Figs. 22, 23, 
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and 25 show combinations of tlie trapezium 
(Fig. 10); Figs. 24 and 26, of tlie isosceles 
triangle (Fig. 11); and Figs. 27-31, of tlie 
lozenge (Fig. 15). 

Tlie designs may be pinned to tlie wall 
or pasted on manilla paper, and tlins util- 
ized in ornamenting tlie scliool-room and 
as patterns for drawing or coloring. 

II. The Equilateral Triangle in Form Lessons* 

After ^wldSit lias been said concerning tlie 
square slieet, little need be added in ex- 
planation of tlie fcllo^^^ing cuts : 
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In Fig. 1 tlie child studies tlie equilateral 
triangle as such, and, after folding the right 
half upon the left and opening the paper, 
th3 relation of the altitude to the triangle. 
In Fig. 2, he studies the three altitudes ; in 
Fig. 3, a right scalene triangle (half of the 
equilateral); in Fig. 4, a trapezoid; in Fig. 
5, a lozenge; in Fig. 6, a new smaller equi- 
lateral; in Fig. 7, after opening all the 
folds, the relations of parts. Figs. 8-11 show 
the growth of the hexagon; and Figs. 12-14 
give some additional hints, on the basis of 
the net-^v\rork obtained in the last series of 
foldings, concerning a new line of drawing 
and coloring designs. 

III. The Circular Sheet in Form Lessons. 
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Fig. 1 represents the slieet re-opened after 
tlie creasing of the horizontal diameter; 
Fig. 2, the same after the creasing of two 
perpendicular diameters ; Fig. 3, the semi- 
circle ; Fig. 4, a quadrant; Fig. 5, parallel 
chords; Fig. 6, segments; Fig. 7, the in- 
scribed square. Figs. 8-12, suggest social 



These suggestions must suffice. For the 
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tliouglitful teacher they will open many 
avenues to rich, fields of investigation on 
the subject of form, in many grades of the 
school. To her, however, as in previous 
cases, I must leave the task of selecting and 
adapting the exercises and of preparing the 
details of each lesson. 

In all folding exercises it is essential for 
permanent success to secure neatness and 
promptness ; neatness first and foremost, and 
then promptness. Never, under any circum- 
stances, sacrifice the former to the latter. 
For this purpose, it is well strictly to observe 
a few rules, even at the risk of some ped- 
antry : 

1. Insist that all folding and creasing be 
done on the table ; never allow the children 
to lift up the paper and do the folding and 
creasing in the air. 

2. Insist that the paper be kept in the 
same position during the entire dictation, 
not turned so as to bring the right side in 
front when the direction is given to fold 
from right to left, etc. 

3. Insist that point shall lie accurately on 
point and edge on edge, before any creasing 
is attempted. 



92 PRIMARY METHODS. 

4. Insist that the creasing be done slowly 
and deliberately with the back of the 
thumb-nail or some suitable instrument, 
such as a paper-knife. 

5. Insist that the creasing be done thor- 
oughly, so that the folds may lie flat. 

6. Insist that in opening the folds the 
child keep the paper smooth and avoid all 
crumpling. 

7. Dictate slowly, deliberately, with ample 
pauses, avoiding nervous repetition. 




CHAPTER XII. 

PLASTIC CLAY. 

C2K. 

lN very many localities tliis material may 
be liad for the digging*. Elsewhere it 
may be procured from potteries at rates 
varying from 1 to 3 cents per pound. It 
may be broken up in a pail, moistened with 
water, worked into suitable consistency, 
wrapped in a moist cloth, covered with an 
oil cloth, and laid aside for use. When 
ready for work the teacher may slice off 
pieces of suitable size with a piece of 
copper w^ire of convenient length. Each 
child is furnished with a modeling board 
about one foot square, which will be cut 
to order at the planing-mill for five or six 
cents a piece, and w^ith a modeling knife 
which may be bought at 25 cents per dozen 
or whittled out of soft wood by the boys. 
The knives should be six inches long, the 
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blade tliree fourths to one incli ^vide, of a 
shape indicated by the following cut: 



'^=^ ) 



In fashioning the clay, the children use 
only gentle pressure with the thumbs and 
fingers. Violent pressure and beating are 
as inexpedient as they are unseemly. For 
smoothing, after the fingers have done their 
best, the blade of the knife is drawn gently 
over the surface with a minimum of press- 
ure. For trimming the edges and carving, 
the knife blade is used like that of an or- 
dinary knife. For engraving designs on the 
surface of the clay, the point of the handle 
is used. On account of the softness of the 
surface, gentleness and delicacy of touch 
are imperative. Thus the w^ork w^ith clay 
becomes an excellent corrective of the in- 
jurious influences of slate- work upon the 
hand, as well as an excellent school of 
patient, thoughtful persistence. 

The easiest and most fertile w^ork for 
primary grades, with endless resources for 
the exercise of inventive power and manual 
skill, lies in the manufacture of tiles of 
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various shapes; in succession of difliculty, — 
square, circular, octagonal, hexagonal, tri- 
angular (equilateral), pentagonal. With 
children Tvho have not enjoyed the advan- 
tages of kindergarten training, the first few- 
lessons should be devoted to free random 
exercises or play ^vith the clay. They may 
he allowed to make marbles, cakes, loaves 
of bread, birds'-nests, and birds, snakes, and 
hundreds of other things according to their 
fancy. This will render them familiar with 
the plastic properties of the material, and 
will thoroughly arouse their interest. Dur- 
ing these play-lessons, too, the need of 
gentleness in handling the clay should be 
inculcated; the children will soon learn 
that easy, delicate treatment yields better 
results. 

For the manufacture of the square tile, 
each child receives about two cubic inches 
of clay. By gentle pressure with the fingers, 
this is spread out on the modeling board 
in a flat cake, about 4^ inches square, and 
not quite one fourth inch thick. The sur- 
face of this is scraped smooth with the clay 
knife, and the edges are trimmed so as to 
leave a smooth tile, four inches square. The 
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teactier, in passing from cliild to cliild, 
giving directions, helping, and encourag- 
ing (or one of tlie children appointed for 
this purpose), is constantly busy picking 
up from the boards scraps of clay ; this will 
insure neatness and respect for the material. 
With the help of the ruler and the 
pointed knife-handle, or some other suitable 
style, the children may then analyze the 
surface in a variety of ways, reaching more 
or less complicated net-works for guidance 
in exercises of engraving, carving, or paint- 
ing. The following figures indicate the 
principal ones of these net-works. The 
figures on page 77, Chapter X., suggest ex- 
ercises for drawing or engraving. Exercises 
for carving and coloring will readily sug- , 
gest tliemselves to a thoughtful considera- 
tion of the net-works. In Figs. 12, 13, and 
14, the net-works appear as little picture- 
frames to be filled according to the child's 
taste and skill. 
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In tlie manufacture of tlie circular tile 
tlie cMld proceeds as above. Wlien the tile 
is ready for trimming, he may stick a stout 
pin near the center of the tile, tie another 
pin to a piece of thread about ten inches 
long, pass this thread around the central 
pin so as to obtain a radius of four inches, 
and with the free pin mark the circum- 
ference of the circle on the tile. The ex- 
cess of clay is then trimmed off ■with the 
clay-knife, and the tile is ready for work 
in accordance with previous suggestions, 
and on the basis of net-works, indicated 
below. 
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Tlie circular tiles offer convenient sur- 
faces for practice with dividers in tlie 
drawing of circles and circular arcs, as in- 
dicated in tlie following cuts. One of tlie 
points of tlie dividers may be protected 
with, a small disc of card-hoard to keep it 
from penetrating too far into the plastic 
clay. In the place of dividers, two pins 
and a thread, as above, will answer the 
purpose. The following figures suggest some 
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sucli exercises. The various fields may "be 
painted in diflerent colors to make the 
forms more impressive and to please the 
children. 

In the making of solid forms, similar 
directions hold good. The pupils should, 
again, rely chiefly on gentle pressure ivith 
the thumbs and fingers ; all heating and 
hammering should he discountenanced. For 
purposes of smoothing and decorating the 
faces of the solids, the same instruments 
and expedients are used as in the making 
of tiles. The fashioning of the solids oflfers 
excellent opportunities for the education of 
the sense of touch with reference to shape. 
Much is gained in this direction hy re- 
questing the children frequently to close 
their eyes while going through the initial 
processes of coaxing the clay into the re- 
quired shape. This will not only add a 
new interest to the exercise, hut will help 
to clear the children's notions of shape, hy 
inducing them to concentrate their atten- 
tion on the sense of touch as the true 
shape sense. In all cases, much heed should 
he given to efllcient means for interesting 
the child in the shapes under conaidex'a.- 
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tion. These means are found cliiefly in tlie 
decoration of the pure shapes, and in their 
modification and combination for imitating 
objects. The various shapes are best con- 
sidered in the following order : 

(1) Cube ; Square Prism ; Square Pyramid. 

(2) Cylinder; Prisms of three, six, eight, 
five sides. 

(3) Cone; Pyramids of three, six, eight, 
five sides. 

(4) Sphere; Spheroids; Tetrahedron and 
Octahedron. 

The teacher's tact and opportunities must 
decide to what extent each of these shapes 
can be used in the study of objects and of 
geometrical relations, as well as in drawing 
and coloring. In my experience I have 
found them of great value in all grades of 
the Primary and Grammar Departments. 




CHAPTER XIII. 

CUTTING AND MOUNTING. 

(HE materials for this occupation are tlie 
square, circular, and triangular folding 
sheets and suitable paper or card-board for 
mounting. For the latter purpose, stout 
manilla wrapping paper, cut in pieces seven 
to nine inches square, is quite serviceable. 
A pair of cheap blunt-pointed scissors, a 
small dish or bottle with mucilage, a small 
clean piece of cotton cloth, and a camel- 
hair brush complete the outfit. 

The simplest and, for primary school use, 
the most efl3.cient method of preparing the 
square sheet, is indicated in the following 
dictation: "Lay the sheet before you, the 
front (nearest) side from right to left ; lay 
the front edge on the back edge, crease in 
the fold, open the paper ; the right on the 
left edge, crease, open ; the front edge on 
the middle (horizontal) crease (diameter), 
crease, open ; the back on the horizontal 
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diameter, crease, open ; the right on the 
vertical diameter, crease, open ; the left 
on the vertical diameter, crease, open." 
(These creases divide the sheet into sixteen 
square inches. Fig. 1.) "Fold the front 
edge again on the hack edge ; the left (short) 
edge on the right (short) edge." 

The paper is no^v ready for "work (Fig. 2). 
The point c indicates the center of the 
original large square sheet ; the dotted lines 
shoA\^ the creases A\^hich serve as guides in 
cutting. In the subsequent figures (3-19), 
the heavy lines indicate the cuts. Thus, 
in Fig. 3, the left and loAv^er margins are 
marked heavy. The paper is cut in these 
lines, and thus divided into four smaller 
squares of four square inches each, ivhich 
may he arranged in a varietj^- of ne^v^ ^vays 
and mounted on a suitable sheet of paper 
or card-hoard, or used as rudimentary exer- 
cises in mensuration. 

In the following cut, Figs. 3-15 suggest a 
number of rectilinear cuts; Figs. 16-19, a 
few combinations of rectilinear with cir- 
cular cuts; and Figs. 31-36, two cuts di- 
verging from the center, combined with 
other available cuts. 
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Figs. 20, 21, and 2-2 sliow tliree arrange- 
ments (or syntheses) made with, the pieces 
resulting from the cut (analysis) indicated 
in Fig. 4. 

For the arrangement of Fig. 23, two 
children who had sheets of different coloi's, 
have exchanged the squares. If one of these 
had a hlue, and the other a yellow sheet. 
Fig. 23 would, then, represent a square 



CUTTING AND MOUNTING. 108 

made up of a blue (yellow) cross, with a 
yellow (blue) square laid in eacli corner. 
In tlie figure, tlie difference in color is in- 
dicated by tlie different directions of tlie 
batching lines. Tbe same device bas been 
used for a similar purpose in Figs. 25, 28, 
30, 38, and 40. 

Fig. 24 is a re-arrangement of tbe pieces 
obtained from Fig. 11. 

Fig. 25 is a reconstruction of tbe square, 
after an exchange of forms among tbree 
children ; perhaps the large central square 
is blue, the small triangles red, and the 
small squares in the corners yellow. The 
other two children Tvill, then, have similar 
reconstructions with the same colors in 
different arrangements. 

Figs. 26, 27, and 28 are obtained from the 
cuts of Fig. 15 ; Figs. 29 and 30, from the 
cuts of Fig. 17; Figs. 37 and 38, from the 
cuts of Fig. 32 ; and Figs. 39 and 40, from 
the cuts of Fig. 36. 

It is scarcely needful to point out the 
ample opportunities w^hich these exercises 
ofler, for the varied and interesting use of 
geometric language, and for the cultivation 
of the esthetic sense with reference to 
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form and color; to speak of tlie certainty 
with whicli a tliouglitful use of tliis cliarrQ- 
ing work will lead tlie child to important 
discoveries concerning the law^s of the 
equality, similarity, and equivalence of fig- 
ures ; or to indicate how^ much these ex- 
ercises will aid the child in the work of 
drawing and coloring. 

After these explanations, very little need 
be added in elucidation of the subjoined 
cut, suggesting the treatment of the cir- 
cular sheet. 
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Figs. 1, 2, and 3 represent tke circular 
slieet, respectively, (1) laid tefore the pupil, 

(2) tlie lower half folded on the upper half, 

(3) the left half on the right half. In Figs. 
4 to 27, the heavy lines indicate the cuts 
to be made on the quadrants. Figs. 28, 
29, and 30, suggest arrangements of the 
pieces from the cuts of Fig. 5; Fig. 31 
comes from Fig. 11 ; Figs. 32 and 33, from 
Fig. 16; Fig. 34, from Fig. 23. 

For the use of the equilateral triangle 
(four-inch side), the follovnng cut will give 
the needed directions. 
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Figs. 1-6 indicate tlie successive steps in 
tlie preparation of the sheet for cutting, 
a, 6, c mark the vertices of the triangle; 
71, o, r, the middle of the sides; m, the cen- 
ter of the triangle. The dictation may take 
the following form : Lay the triangle "before 
you, one side in front, from right to left 
(Fig. 1) ; lay the left slanting side (ca) on 
the right slanting side (c6), and crease the 
paper in the fold {en) (Fig. 2) ; lay the hack 
point (c) on the right point in front (&a) 
(Fig. 3) ; move the hack part of the paper 
to the right, and lay the right side from 
front to hack (Fig. 4); turn the paper over 
forward (Fig. 5) ; lay the left (slanting) side 
on the right (vertical) side (Fig. 6). The 
sheet is now^ ready; the vertices of the 
triangle are all in the same point {cab), the 
middle points of the sides in om, and the 
center of the sheet in m. 

Figs. 7-21 indicate simple rectilinear cuts, 
hisecting sides and yielding a great variety 
of geometrical forms for exercises similar 
to those suggested in the treatraent of the 
square and circular sheets. Figs. 22-28 sug- 
gest a fe\^r curvilinear cuts. 

The subjoined foldings of the square 
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sheet, given in kindergarten manuals, I 
liave not found as available in primary 
TV^ork as tliose just treated, ^v\r]iicli liave the 
advantage of greater simplicity in prepara- 
tion and in the forms resulting from the 
cuts. 
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Fig. 1 shows the square folding* sheet in 
position, ^^ one corner in front and all sides 
slanting"; for Fig. 2 the left corner a has 
been placed on the right corner c, and the 
paper creased from d to b; for Fig. 3 the 
back corner d has been placed on the front 
corner 6, and the paper creased from m 
to ca; for Fig. 4, the corner or point d 
has been lifted from 6 and folded on ca, 
bringing the points cad together; Fig. 5 
shows the form turned over backward in 
order to bring the point 6 to the top ; for 
Fig. 6 the point 6 is folded on the points 
acb, and the paper creased from m to rost. 
This unites all the corners or angles of the 
square in the one point dac6, all the middle 
points of the sides of the square in the 
point rost^ and exposes the center of the 
square at the point m. The folding sheet 
is no\^r ready for such cuts as the teacher 
or pupil may devise, and all cuts will pro- 
duce symmetrical results. 
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Fig. 7 sliows the first fold of a second 
series starting from tlie position of Fig. 1 ; 
for Fig. 8, the left point (a) was laid on tlie 
riglit (c), and tlie paper slightly creased at 
the point m; for the fold of Fig. 9, the 
angle at m should span 120°; in Fig. 10, 
the angle at m is 60°; for Fig. 11, the paper 
is turned over from left to right; the por- 
tion "below the line ef is clipped off, and the 
form is ready for work. 




CHAPTER XIV. 

CARD-BOARD WORK. 

'HE clieapest and most satisfactory ma- 
terial for card-board work is a stont 
manilla board, w^Mcli the printer or binder 
may cut of the required sizes, — usually from 
six to twelve inches square. A pencil, a 
ruler, a pair of dividers, a sharp knife, some 
pieces of clean paper, a little mucilage, and 
a cutting-board, tw^elve inches square, com- 
plete the outfit. For the sake of securing 
a fair amount of skill in the treatment of 
the material and the use of the tools, the 
pupils may first practice, in a few lessons, 
the drawing and cutting out of given num- 
bers of figures of given forms and dimen- 
sions. Tasks like the following may be set : 

(1) Draw^ and cut out six squares, 2x2 
inches. 

(2) Draw^ and cut out six equilateral tri- 
angles, each side two inches long. 
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(3) Draw and cut out six hexagons, eacla 
side two inclies long. 

(4) Draw and cut out six pentagons, from 
circles of two inclies diameter. 

(5) Draw and cut out six two-incli squares, 
and bisect them into two triangles. 

(6) Draw and cut out six equilateral tri- 
angles (two inches to the side), and trisect 
each into three triangles. 

The pieces resulting from the solutions 
of these tasks should he re-arranged sym- 
metrically hy the pupils, and the resulting 
forms and angles studied. The foUo^w^ing 
figures suggest some of these arrangements 
for the first two tasks: Figs. 1 and 2, for 
the first; Figs. 3 and 4, for the second; 
Fig. 5, for both combined. 

The forms thus obtained ofier elements 
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for designs in drawing, and fumiali themes 
for form lessons for all grades of primary 
and grammar schools. 

Next, in point of difficulty, would he a 
series of exercises in making hollow forms 
or "hoxes." Some of these forms are sug- 
gested in the following figures, on the hases, 
successively, of the square, ohlong, equilat- 
eral triangle, lozenge, and hexagon : 
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The outline is first carefully drawn on 
the card-hoard ; this gives opportunity for 
practice in the use of instruments for geo- 
metrical drawing. The dotted lines {shown 
in a of each pair of figures) is then cut 
half through the paper with the help of a 
ruler and a sharp knife; this enables the 
pupil subsequently to fold the sides of the 
hexes upward, as shown in 6 of each pair 
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of figures. Fig. 2 represents tlie sliape of 
small pieces of paper or ''binding slips," 
cut of tlie required lengtli for binding tlie 
faces at tlie edge of the boxes. Tlie middle 
line represents a crease ; tMs is placed ex- 
actly over and along the edge, and each 
half of the "binding slip" is firmly pasted 
on the two adjacent faces forming the 
edge. For the box (6) in Fig. 1, eight such 
slips of equal length w^ould be required, 
four for the sides, and four for the bottom 
and sides; for the box of Fig. 2 it ^vould 
be necessary to prepare six slips of one 
length and two of doube that length, etc. 
The last step, the manufacture of solid 
forms, ofiers now little dificulty. Figs. 8, 
9, and 10 show that by the addition of one 
surface the box forius 1, 3, and 4 are changed 
into solids, a cube and two square prisms. 
A little patience and care will overcome 
the slight difficulty of fastening the lid or 
sixth surface. Figs. 11, 12, and 13 show 
the w^ay to the construction of the trian- 
gular prism, the square pyramid, and the 
regular tetrahedron. Figs. 14, 15, and 16 
give the net-work for the regular octahe- 
dron, icosahedron, and dodecahedron. 
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By substituting, for tlie triangles 4 and 5 
in Fig. 11, hexagons, octagons, or pentagons, 
and adding tlie required numbers of rect- 
angles (tbree, five, or two, respectively) the 
six-sided, eight-sided, or five-sided prisms 
T\rill be obtained. By similar changes in 
Fig. 12, corresponding pyramids will result. 
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It is evident, T\ritlioiit further explana- 
tion, that these forms may he used proflt- 
ahly in all grades of primary and grammar 
schools for a variety of exercises in rudi- 
mentary form lessons, mensuration, dra^w- 
ing, and solid geometry. 

It is evident, too, that ^v^here circum- 
stances permit, the pupils may from the 

* 

same material, \^rith little dif&culty, fashion 
models of pieces of furniture, huildings, and 
a number of objects for purposes of dra^v^- 
ing; and that geometrical analysis and syn- 
thesis will find the material serviceable at 
every step. 
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In all cases, it is desirable to give direc- 
tions in few words, setting a clearly defined 
task on the basis of which, the pupil may 
do the work independently. He should 
first assure himself of the correctness of 
his solution by carefully drawing the out- 
line of the cuts on a piece of paper, as in 
Figs. 8, 9, 10, 11, 12, le3, 14, 15, and 16. 
Subsequently the drawing should be trans- 
ferred to the manilla board, and the w^ork 
may then proceed as indicated above. 




CHAPTER XV. 

FRACTION STRIPS. 

NY kind of strong, thin, ^well calen- 
dered paper ^w^ill ans\^rer tlie purposes 
of tliese strips. The children, however, Tv^ill 
he hest pleased with strips cut from tinted 
cover paper or *' engine-colored " paper. The 
paper may he hought hy the quire or ream, 
and cut to order hy the printer or hinder. 
For use in numhers, as "fraction strips" 
proper, they should he one half or (later) 
one third inch wide, and twenty or twenty- 
four inches long. For use in form lessons, 
as intertwining strips, they should he one 
inch w^ide. 

In forming the first definite notions of 
fractions, the child should have ohjects 
^w^hich he can actually hreah up into parts 
of one, in such a way that the parts can 
readily he re-arranged in the order of the 
original whole^ or of new wholes dictated hy 
the teacher or invented hy the child. To 
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tMs, in tlie limits of i to -^, the fraction 
strips are ^well adapted. 

For a first exercise A\ritli halves^ tlie fol- 
lowing is suggested : Place a (twenty-lncti) 
strip before you from left to right. Lay 
the right half on the left half; crease the 
strip in the fold ; open the strip (Fig. 1) ; 
carefully tear the strip in the crease. — Lay 
one half from ]eft to right; lay the other 
half parallel to the first one inch (t^v^o, 
three, etc., inches) in front (behind) it. — Lay 
one half from front to back; lay the other 
half parallel to the first one inch (twro, 
three, etc., inches) to the right (left) of 
the first ; and so on through a variety of 
relative positions, as indicated in Figs. 2 
to 8. 

In each of these re-arrangements the child 
recognizes a new unit in which the two 
halves unite more or less completely into 
a whole. The child's attention may be di-' 
rected to this cautiously and without ur- 
gency ; in no case, however, should the 
growth of the ideas — one whole is two 
halves, tw^o halves are one whole — be inter- 
rupted by premature formal statements or 
by abstract philosophizing thereon. 
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For the exercise with, one fourth, sug- 
gested in Figs. 9-14, attention should be 
paid to the colors of the strips : the three 
strips, a, 6, c, in Fig. 9, should be of dif- 
ferent colors. These color contrasts will 
make the fraction contrasts more impress- 
ive. 

In Figs. 15, 16, and 17, exercises for still 
further contrasting halves and fourths are 
suggested. In Fig. 15, tlie equivalence of 
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one (red) lialf and two (blue) fourtlis is 
quite prominent. 

Fig. 18 contrasts thirds, halves, and 
fourths, and Figs. 19-25 suggest re-arrange- 
ments of thirds. 

Dictations are quite helpful here in bring- 
ing numerical relations into prominence. 
Thus, for Fig. 11: "Lay two fourths par- 
allel from right to left, five inches apart ; 
lay the other two fourths between their 
ends, from front to back, five inches apart, 
making a square." — This dictation contains 
and conveys the formula } + }=!. The 
same formula lies in Fig. 14. 

In Figs. 12 and 13, lies the formula J+i = l. 

Figs. 20-25, by the similar positions (par- 
allel or diverging) of two thirds and the 
clear contrast in position of the remaining 
third, say clearly f + J = 1. 

These hints will sufl3.ce to show the edu- 
cational value of the fraction strip, and to 
enable the reader to use it efiectively, in 
the limits indicated above, in the develop- 
ment of clear notions concerning the re- 
lations of fractions to the whole and to 
each other. 

The wide (one inch) fraction strip, pre- 
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pared as an intertwining strip, will be found 
very serviceable in tbe development of ideas 
of position and form. More particularly for 
the former, I bave found it invaluable. It 
is prepared as follows : " Lay tbe strip before 
you from right to left (Fig. a), fold the 
upper third, lengthwise, on the remainder 
of the strip, and crease carefully in the 
fold (Fig. 6) ; fold the front third length- 
wise on the upper third and crease care- 
fully in the fold (Fig. c). 
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It may be necessary to assist a number 
of children the first time in making these 
somewhat difficult long creases ; but they 
will find the work easy and enjoyable after 
this. 

For exercises in positions, the children, 
by dictation, hold the strips well stretched 
between their hands, "horizontal, vertical, 
slanting (to the right, left, back, etc.), par- 
allel to the front edge of the desk, perpen- 
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dicular and oblique to it (or to some otlier 
line or plane), from North, to South., from 
East to West," etc. The interest of exercises 
in relative positions Tvill he still further 
increased, if children are grouped in sets of 
two, one of whom has a red and the part- 
ner a yellow^ strip (other color contrasts 
will answer the same purpose). The red 
(or yellow) strips are then, hy dictation, 
held parallel, perpendicular, ohlique to the 
yellow (or red) strips, at a variety of dis- 
tances, points, and angles. 

The subjoined figures (1-7) may sufl3.ce to 
indicate how the intertwining strips m&,y 
he used for exercises with angles (right, ob- 
tuse, and acute), as well as for the making 
of given geometrical forms. At the points, 
marked m, one end of the strip is inserted 
between the folds of the other end. 

Thus Fig. 1 is a right angle w^hich, by 
dictation, may be held in a variety of posi- 
tions, or may be united w^ith the right 
angles of neighbors into a variety of forms. 
Or, it may be used to represent a carpen- 
ter's square, the letter L, a tent, etc. Fig. 
2 is a square, a picture-frame, a window^, an 
inclosed well, etc, 
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CHAPTER XVI. 



SPLINTS OR STICKS. 




QUARE matcli splints, cut of tlie re- 
quired lengths, offer a remarkably 
clieap and serviceable material for form and 
number studies, as Avell as for dra^v^ing ex- 
ercises. Tbey can be bad from dealers in 
lengtbs of one to five incbes. Wbere tbis 
is impracticable, pieces of stra^v^, strips of 
card-board, or tootb-picks, appropriately cut, 
^will ans^vsrer tbe purpose quite "well. 

In a sbort cbapter, it is possible only to 
indicate tbe yvealth and jiexibility of tbis 
material in scbool ^work. For tbis purpose, 
a fe^w typical lessons bave been sketched 
belo^w. Tbe first series is devoted to lessons 
in tbe rudiments of form. 
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Figs. 1-4 indicate exercises for position, 
actual or symbolic (as in drawing from 
objects). Each, cbild receives a supply (9-12) 
of splints, four incbes long, witb wbicb be 
works, at first by dictation, and afterward 
independently, as follows (Fig. 1) : 

''Lay six sticks near your rigbt band, 
and six sticks near your left band. — Witb 
tbe rigbt band, lay one stick (eigbt incbes 
bebind tbe edge of tbe desk) from rigbt to 
left.— Witb tbe left band lay one stick one 
incb to tbe left of tbis, from front to back ; 
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with, ttie right hand, lay a third stick from 
front to hack, one inch to the right of th.e 
first stick." Questions may now be asked, 
to fix the contrasted ideas : " How many 
sticks from front to back? from righ-t to 
left ? Where is the stick from right to 
left ? Where are the sticks frqm front to 
back?" The children may then be per- 
mitted to make a number of similar " forms " 
or "drawings" with the remaining sticks; 
and, subsequently, to imitate these on th.e 
slate, the paper, or the blackboard. 

Or we may dictate as follows (Fig. 2) : 
" I see " (the children laying on tbe desks 
the forms described) " nine inches from tlie 
desk front, near the middle of the desk, a 
straight line from right to left ; right and 
left of this I see two straight lines slant- 
ing inward and backward." 

Or (Fig. 4), using the symbolic terms, 
horizontal for "from right to left," vertical 
for "from front to back," etc. — we may say: 
"Draw w^ith one stick, near the middle of 
the desk, a vertical line ; draw right and 
left of the vertical two horizontal lines; 
draw right and left of these lines slanting 
inward at the top." 
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Similarly, Fig. 5 teacties parallelism in 
different positions ; Fig. 6, the perpendicular 
relation in a variety of positions ; Fig. 7, 
tlie right angle; Fig. 8 contrasts right ob- 
tuse and acute angles; Fig. 12 right and 
acute angles; Figs. 9, 10, 11, 13 present 
studies of the square in varieties of shape 
and position ; Fig. 14 contrasts the square 
and lozenge; Fig. 15, the square and oblong 
rectangle ; Fig. 16, the lozenge and oblong 
rectangle. 

It is scarcely necessary to add that in 
these and similar ^\rays the child may learn 
to control the form relations of all the 
various polygons, and to apply the kno^- 
edge obtained in dra^v^^ing and other pur- 
suits. This is partly indicated in the fol- 
lowing nine ''star forms:" 



17. 
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20. 





22. 



23. 
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Figs. 17, 18, and 19 apply ttie trapezium; 
Fig. 20, the lozenge; Fig. 21, ttie rhomboid, 
square, and trapezium; Fig. 22, the trape- 
zium, square, rhomboid, lozenge, and dodec- 
agon ; Fig. 23, trapezium with hexagon 
and dodecagon, etc. Star-forms and other 
symmetrical forms may thus be "drawn 
with the splints," and, subsequently, on 
slate or paper. 

Similar devices -will help the children to 
gain self-confidence even in object-drawing, 
inasmuch as even moderate skill will find 
it easy to lay or " draw with splints " skel- 
eton sketches of houses, barns, fences, 
trees, pieces of furniture, etc. My " Primary 
Helps" contains an abundance of hints in 
this direction. 

Teachers will find match splints very 
useful, too, in the rudiments of arithmetic. 
The analysis and synthesis of numbers, ad- 
dition, subtraction, multiplication, division, 
and part-taking are performed readily in 
an endless variety of interesting exercises 
with the help of splints. For such exer- 
cises I have found the two-inch splint most 
convenient, although others may be used 
profitably enough. The following cut sug- 
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g-ests a simple mode of using tliese for ex- 
ercises in tlie limits of 1-10. 



1. 

2. 


-,A. 


» > > — 

3. 




> 

4. 


> 9 

y 


» 





A 



In the first series (Series 1) tlie number 
three comes to tlie cliild, successivelj^, as 
ttiree ones, two and one, one and two, one 
three. In the first figure of the series, the 
three sticks lie in the same direction at great 
one-inch intervals ; to the child nothing- 
unites them, they are distinctly three ones. 
In the second figure of the series, the upper 
t^v^^o sticks are more closely associated as a 
pair or a two by their greater closeness. In 
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the third figure, this association of the tT^^o 
is strengthened or intensified by the addi- 
tional uniting contrast of position. In the 
last figure, the three sticks are closely as- 
sociated in a three^ "one three," by the tri- 
angle they inclose. 

Similar considerations T^^ill reveal in Series 
2 the following number-readings for the 
little learner : 4 (1) = 4, 2 (2) = 4, 1 + 3 = 4, 
2 + 2 = 4, 2 + 2 (1) = 4, 4 = 4.— In Series 3 we 
have : 6 (1), 2 (3), 3 (2), 2 (2) + 1 (2), and 3 (2) 
more closely associated into a six with the 
help of the inclosed triangle. — In Series 4 
we have : 7 (1), 2 (2) + 1 (3), or (with the help 
of previous knowledge), 4 + 3, 2 (2) + 1 (3), 
2(3) + 1, 2(1) + 5, 4+3. 

By making bundles of sticks, ten in each, 
similar exercises may be contrived for T^^ork 
within even higher limits (1-100). 

A very profitable combination of form 
and number exercises is illustrated in the 
following figures : 




8. 




4. 



5. 



A. 



i 
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6. 




11. 



15. 




7. 



12. 




8. 
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10. 
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Figs. 1-5 sliow the four sticks, nunieric- 
ally, as 4, 2 (2), 3 + 1, 3 + 1, 3 + 1. As sug- 
gestions for form, concepts and dra^ving- 
exercises, tliey represent to the child, suc- 
cessively, a box or picture, a house or shed, 
a trowel or spade, a chair, a table. The 
remainder of the table treats the numbers 
five, six, etc., in a similar way. 
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STICKS AND PEAS. 




OR this occupation tlie ordinary match 
splints may he sharpened at the ends, 
or a special kind of sticks about the thick- 
ness of stout hroom-straws may he procured 
from a dealer in kindergarten goods. * Dried 
peas, soaked over night in water, serve as 
a cement to hind these sticks together. If 
the forms are to he made more permanent, 
the ends of the sticks may he dipped in 
mucilage before insertion into the peas. 
For advanced children, small pellets of 
bees-wax about the size of peas answer an 
excellent purpose. 

It will be seen from an examination of 
the illustrations given below that the peas 
represent points, and the lines mark the 
distances between them ; also that the sur- 
faces inclosed by these lines— as well as the 



♦ These thin sticks come five and ten inches long, and may 
be cut with scissors of any required length within these limits. 
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solids inclosed by the surfaces— represent 
comparatively pure form-concepts quite free 
from any admixture of materialness. 

Tlie cuts show the growth and analysis 
of the square, the growth and study of the 
cuhe, the bisection and trisection of the 
right angle, the test of the latter with the 
help of the equilateral triangle and hexagon, 
and a few typical regular solids or crystal 
forms. 
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For Fig. 1— a straiglit line — the pupils 
hold the stick between thumb and fore- 
finger of the right hand, quite near the 
left end of the stick, and insert the point 
of the latter in the pea, held between 
thumb and forefinger of the left hand. The 
same ia done on the right end of the stick, 
the latter being held between the thumb 
and forefinger of the left hand, and the 
pea in the right hand. 

For Fig. 2 — two lines, forming a right 
angle— tlie stick db is held with the left 
hand, the pea 6 being specially supported, 
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and the stick be is inserted with, the right 
hand. For Fig. 3, the hands change ofllce. 

For Fig. 4— the square — Fig. 2 is laid to 
the right and in front of Fig. 3 ; the free 
end c of Fig. 2 is inserted in pea c of Fig. 
3, and the free end a of Fig. 3 is inserted 
in the pea a of Fig. 2. 

Fig. 5 shows the first step in the anal- 
ysis of the square, the "drawling" of a 
diagonal ; Fig. 6, the separation by the 
diagonal into two equal, right, isosceles 
'triangles. — In Fig. 7 the two diagonals are 
drawn. (For this purpose four sticks of the 
length of half a diagonal may be used, all 
inserted in the pea at the center; or a pea 
may he slipped to the middle of the first 
wfiole diagonal, and the second diagonal may 
he made from two halves.) — In Fig. 7 the 
square is broken up by the two diagonals 
into four equal, right, isosceles triangles. — 
Fig. 9 indicates a first step for analyzing 
the square by tw^o diameters. 

For the cube, two squares are made {abed 
in Fig. 10) ; in the tT^^o ends of one side of 
each of these, perpendiculars {de and cf) are 
inserted ; one of these forms is ihen in- 
verted, bringing the square to the top, and 
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tlie perpendiculars for^\^ar(i; tliis is lifted 
over and in front of tlie other, and ttie 
cube (Fig. 12) completed. 

Fig. 13 sIlows tlie insertion of an axis of 
tlie cube. The diagonals in the upper and 
lower faces simply furnish points of support 
for the axis. 

Figs. 14-17 illustrate exercises for bi- 
secting the right angle. In Fig. 14, the 
right angle is established on both sides of 
the stick dc ; in Fig. 15^ it is bisected on 
the right by stick d/, on the left by stick 
de\ in Fig. 16, the removal of the stick dc 
reveals the right angle formed by the bi- 
secting sticks df and de\ in Fig. 17, the 
removal of df brings out the contrast be- 
tw^een the miter (45°) and the sum of the 
right angle and miter (136°). 

Fig. 18 shoAv^s the trisection of the right 
angle on the tw^o sides of the perpendicular 
dc. In Fig. 19, the removal of alternate 
sticks gives three angles of 60°. In Fig. 
20, this is verified by the insertion of sticks 
of the same length betT^^een the outer or 
free ends of the radiating sticks. If the 
trisection is correct, this will give three 
equilateral triangles or one half of the hex- 
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agon, completed in Fig. 21. — Similarly treated, 
Fig. 15 will yield an octagon, and Fig. 18 
a dodecagon. 

Tlie building of the octaliedron (Fig. 22) 
begins with the laying of the square. On 
each side of this four equilateral triangles 
are erected, meeting in the common points 
o and r. Fig. 23 solves an interesting 
''puzzle," the building of the octahedron in 
the cube ; the diagonals laid across the sides 
of the square merely hold the peas or w^ax 
pellets that represent the corners of the 
octahedron. Fig. 24 shows the tetrahedron, 
bounded by four equilateral triangles ; the 
six-sided pyramid and the six-sided prism. 
Similarly other forms may be treated. 

These skeleton models or outlines of forms 
may be used very profitably in the study 
of form and in drawing, more particularly 
in all kinds of perspective drawing. In the 
study of the propositions and problems of 
plane and solid geometry, as T^^ell as in the 
study of the rudiments of crystallography, 
the sticks and wax pellets furnish, even in 
advanced classes, a more convenient and 
more eflicient aid than the drawing surface 
of paper or blackboaa*d. 
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Wlienever dictation is used in tliese ex- 
ercises, it is essential for orderly success 
tliat tlie cMldren sliould arrange ttieir 
material similarly (e. g, the sticks to be 
used on the right side of the table or desk, 
and the peas in a neat paper box or other 
receptacle on the left side); and that all 
the T^^ork be done strictly in accordance 
with the teacher's directions, slowly and 
deliberately. On the other hand, full free- 
dom in handling the material should be 
granted in independent work. 




•CHAPTER XVIII. 

LENTILS OR DOTS. 

MONG US the lentil seed is rarely 
planted. It is quite largely imported, 
however, hy German grocers, ^wlio sell it at 
very reasonable rates. Froebel found in 
this flat, smooth, circular seed a most serv- 
iceable representative of the point or posi- 
tion, as I shall show directly. Other seeds 
have been proposed — such as beans, peas, 
w^heat, barley, etc. — ^but had to be aban- 
doned as inadequate. Mrs. Hailmann, there- 
fore, contrived an artificial lentil seed, a 
circular disk, one fourth inch in diameter, 
cut from wood. These are furnished white, 
black, and in the rainbow^ colors, by Mr. 
Bradley, at low rates. For primary work, 
too, he furnishes similar disks cut from 
gummed paper, w^hich are of great value in 
form and color exercises, and cost very 
little. The subjoined plate vrill suggest the 
manner in which this most flexible material 
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may be used in lessons on form. For tliis 
purpose I liave cliosen a someTvliat system- 
atic treatment of tlie square, leaving tlie 
reader to devise similar series of exercises 
for otlier forms. 
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Fig. 1 indicates the square Tvith. tlie lielp 
of four dots placed at tlie comers; its out- 
lines are formed by the distances het^ween 
successive dots ; and the space inclosed in 
these outlines. Thus, with the exception 
of the four corners, the square is wholly a 
mental creation. In Figs. 2 and 3 the sides 
are respectively bisected and quadrisected. 
In Figs. 4, 5, and 6, the diameters and 
diagonals are drawn. Fig. 7 shoT^^s the four 
secondary diagonals. 

Figs. 8-1 4 shoT^^ a series of transformations 
of the square introduced by Fig. 8. For 
Fig. 9, the central dot of each side of the 
square has been moved inward, near the 
center of the square. — For Fig. 10, the cen- 
tral dot of each side has been placed near 
one of the corner dots. — The remaining 
transformations will explain themselves. 
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Figs. 15-21 sIlow a series of transfornxa- 
tions of tlie outline of tlie square introduced 
by Fig. 15.— In Fig. 16, the tliree middle 
dots of each, side ^vere moved out^v\rard. — 
In Fig. 17, the same three dots were moved 
inward.— In Fig. 18, the si(ies of the square 
curve outward ; in Fig. 19, they curve in- 
ward.— In Figs. 20 and 21, this curvature 
is limited to the middle five dots of each 
side. 

Figs. 22-27 show a series of symmetrical 
patterns built on the two diameters of the 
square (Fig. 22). 

Figs. 28-33 shoTV^ a similar series of pat- 
terns built on the two diagonals of the 
square (Fig. 28). 

The remaining figures will explain them- 
selves suflS-ciently. 

Similar series of exercises may be con- 
trived on the basis of other simple geomet- 
rical figures — the equilateral triangle, the 
circle, the lozenge, the hexagon, etc. 

Again, even small children will find it a 
comparatively easy task to "dra^v^" or lay 
TV^ith these dots the outlines of all kinds 
of objects— houses, trees, pieces of furniture, 
tools, flowers, animals, etc. I have seen 
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quite complicated "picture stories" and 
landscapes drawn ^with the lielp of tliese by 
cliildren, five to seven years old. 



Lately I have learned to use the dots as 
a most convenient help in experimental 
arithmetic. A feyv specimen solutions w^ill 
illustrate this, and suggest an abundance 
of useful exercises and ways. 

The following examples were given by 
pupils in a class exercise with children of 
the third grade, and solved experimentally 
by the class with the help of dots. Each 
child had received fifty dots. 

(1) John had 25 cents. He lost 3 cents, 
and spent 15 cents for a book. How many 
cents had he left ? 

Solution. — The children first laid down 25 
dots, to represent the 25 cents, taking care 

to lay them by tens, thus: oooooooooo; 

oooooooooo 
they then removed three dots o o o o o 

for three cents lost, and, lastly, fifteen dots 
for the 15 cents spent, leaving the re- 
mainder thus: ooooooo. 

A few children had placed their dots on 
their slates, and then, w^ithout removing 
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any of tliein, counted off tlie required num- 
bers and made marks Tvitli ooooooo|ooo 

oooooooooo 

tlieir pencils. Tlius, in ttis oo|ooo 
example, tliree are counted off, and tlien 
fifteen, a vertical mark indicating tlie steps. 

(2) Harry received 12 cents from liis 
fatlier, 9 cents from liis motlier, liis sister 
gave liim 4 cents, and lie found 2 cents. 
HoTV many cents had lie in all ? 

Solutions: a. b- c (on slates). 

oooooooooo oooooooooo oooooooooo 

oo oooooooooo oojoooooooo 

ooooooooo ooooooo o|o O O 0|0 o 
o ooo 
oo 

(3) How many pencils at 4 cents apiece 
can Harry buy with, his money? 

Solutions : a. o o o o O O b (on 8lates).o o o olo o o olo o 

ooo ooo oo|oo o o|oooq! 

oooooo ooo oooo|ooo 
oooooo 

(4) My father gave us 36 pennies. How- 
many did each one of us (four children) 
get? 

Solutions : o.ooooooopo b (on slates) o oooooooo 

ooooooooo oooo ooooo 

ooooooooo ooooooooo 

ooooooooo ooooooooo 

(5) What will 2J pounds of coffee cost, at 
18 cents per pound? 
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Solutions : a.oooooooooo 

oooooooooo 
ooooooooo 



b. 
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c. 
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ooooooooo 
ooooooooo 



(6) A grocer mixed one pound of sugar 
TNTorth. 7 cents, one pound of sugar ^wortli 
8 cents, and one pound of sugar ^vortli 12 
cents. How much, is one pound of tlie 
mixture worth.? (This problem was given 
by the teacher.) 



SocunoNs^ 
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[In (a) the child counted from top to 
bottom beginning on the left, successively 
7, 8, 12 ; in (6) he laid in the first hori- 
zontal row 7, in the second 8, in the third 
8; then filled up the ro^ws with the re- 
maining 4.] 

(7) How many dozen in 50 eggs? 



SoLcnioNs: 



a. 
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(8) How many quarts of milk in 8i gal- 
lons ? 



SOLUTIOKS : a. 

oooo oooo 
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b. 
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(9) A man sold 5 cows, and gained 45 
dollars. How mucli did lie make on each, 
cow ? 



Solution: ooooooooo 
ooooooooo 
ooooooooo 
ooooooooo 
ooooooooo 




CHAPTER XIX. 

THE GROUP TABLE. 

(HE group tsible is a modifled kindergar- 
ten talDle, adapted to tlie requirements 
of social work w^ith. tlie material descrilDed 
in ttLis volume, as well as with, otlier occu- 
pation material. The table I now use at 
La Porte is thirty inches square and twenty- 
tw^o inches high. The top is ruled in square 
inches, like the ordinary kindergarten tahle. 
The center is marked in some convenient 
w^ay. When it is in use, four chiildren are 
seated around it on low^ chairs or stools ; 
each child sitting in front of the middle 
of one of the sides. In the exercises, each 
child represents the side "before it or the 
comer on the right or left, so that with its 
help a kind of rhythmic life is imparted 
to the square. 

A few typical exercises will best illus- 
trate its use. 

In Fig. 1, the outline of the large square 
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represents tlie edges of "the group table. 
Tlie cliildren are seated in front of tlie 
points a, 6, c, and d. The center of the table 
is marked ^with a cross (X). Each, child lias 
received for ^vork tw^elve cubical blocks 
TV'h.ich lie lias placed (by direction) in a rovr 
from right to left tw^o incbes bebind the 
edge of the table. For my convenience in 
tbe description of the following exercises, I 
bave marked tbe cubes in the diagram ^v^itb 
the figures 1-6 from both ends of the ro^v. 
The diagram presents tw^o exercises: the 
first near tbe margin, the second around 
the center of the diagram. For the first 
exercise the t^v^o central blocks (6, 6) of the 
original row remain stationary. The re- 
mainder are moved by the children in ac- 
cordance with the foUow^ing dictation, by 
the teacher or by an older pupil: "With the 
right hand move the five cubes on the 
right back one inch ; — with the left hand 
the five cubes on the left back one inch. — 
With the left hand move the four cubes on 
the left back one inch ; — ^with the right 
hand the four on the right back one inch. 
—With the right hand move the three 
cubes on the right back one inch ;— TV'ith 
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the left liand ttie tliree cubes on ttie left 
back one inch. — With, both liands move the 
two cubes on the left and the two on the 
right back one inch. — With both hands 
move one cube on the left and one on the 
right back one inch." At each symmetric 
phase — ^indicated in the dictation by a period 
and dash — the teacher should pause to give 
the children an opportunity for observing 
the social or group value of the form ob- 
tained. 

For the second exercise — indicated in the 
central form — the following dictation is in 
place: *'With both hands move the outside 
blocks (1) inward (each) five inches, — ^back 
six inches.— With both hands move the next 
outside blocks (2) in^vard three inches, — 
backward six inches. — With both hands 
move the next outside cubes (3) inward one 
inch, — backward six inches. — With both 
hands move the next outside cubes (4) in- 
w^ard one inch, — ^backward six inches. — With 
both hands move the next outside cubes 
(5) backward six inches, — ^inw^ard one inch. 
With both hands move the last blocks 
backw^ard six inches." 

Here again it is desirable that the teacher 
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stiould pause at eacti symmetric pliase to 
give tile cliildren an opportunity to observe 
their work. Tlie influence of ttiia work on 
tlie social Instincts of the children is ob- 




vious. However much each one may at tlie 
beginning be interested in his own cuTjes, 
th.is individual ownersh.ip is soon lost sigh.t 
of in the joy of tlie common work, in tlie 
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results of "ot^" ^vork. I liave never yet 
found a child tliat liad the hardihood to 
claim his share of the material as his own, 
after completion of the group form. 



Fiu. 2. 
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In Fig. 2, I have represented the result 
of the joint invention of a group of four 
children in the second grade of a primary- 
school. Each child had received t^v^enty 
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culDes ("four &ves," as the teactier said). 
The teacher had indicated the center of the 
table by placing a cube in the spot indi- 
cated by a cross (x) in our figure, and then 
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left the children to the rule of their ''game" 
of Follow the leader. This rule is simple. One 
of the children (a) begins, places a block 
(in this case [1]). He is followed in the 
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same movement "by tlie child on the oppo- 
site side {&), and this one i3 followed hy 
the remaining' children (c and d), who place 
the corresponding: blocks simultaneously. 
The next move (2) is originated hy the 



. child (6), the third move (3) by the child 
(c), the next (4) by the child (d). Then it 
ia again (a)'s turn, and the game continues 
until the material is exhausted. 

Here both the conception and the work 
are common, belong not to any individual 
child, but to the group as a whole. The 
pattern is a common finding or invention, 
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drawing in its growth, equally on the pow- 
ers of all the children. 
Figs. 3 and 4 are illustrations of color 

exercises with the aid of colored cuhes. 
Fig. 3 is a dictation exercise in the rainbow 

Fio. 5. 




colors. The pupils have received twelve 
blocks, two of each of the six colors. By 
dictation, these are placed in a certain order 
—here indicated by the initial letters of the 
color names— from left to right, ready for 
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use. Tlie central figure results from suit- 
alale dictation for moving the cubes in-ward. 
Fig. 4 is an invention of the group of 
children. 

Figs. 5 and 6 present similar suggestions 




with sticks or splints. In Fig. 5 two-inch 
sticks — plain or colored — are used for a dic- 
tation. Fig. 6 reports the invention of a 
group of children "with the help of one-inch 
and two-inch sticks- 
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Tliese suggestions must sufice. The gain 
from tliese exercises in the development of 
social virtue constitute their chief value. 
The fact that the union of the group in 
aim and effort is essential to success is so 
prominent that a distinct group conscious- 
ness is horn which makes the four pecul- 
iarly and distinctly one. On the other 
hand, the importance of each member of 
the group as an indispensable part thereof 
is so obvious, that both self-esteem and 
social esteem gvov^ apace but in healthy 
union, one aiding the other. Thus the 
child is protected equally against the one- 
sided excrescences of self-conceit and self- 
abasement, and gains equally in individual 
and social vigor. The child is distinctly 
conscious that by this co-ordination and 
inordination in a union w^ith equals, self is 
lifted into a higher order of being, and 
eagerly gives all he has and is to the pur- 
poses of the little group. 
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